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@ Isoflavans of the formula I 
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wherein the groups OR, R', R" and ring B are as defined in the 
specification, exhibit valueable pharmacological properties, 
especially for the treatment of vascular diseases. They are 
prepared by methods known per se. 
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Description 

BIcyclic Compounds 

The present Invention relates to isoflavans ( £ 3,4-dihydro-3-phenyl-2H-1-benzopyrans) of the formula I 

r 

ii i i CD, 

!.."..| 

V 

wherein the group OR represents hydroxy: lower alkoxy which is unsubstituted or substituted by hvdroxv 
lower alkoxy, amino, lower alkyiamino, di-lower alkylamino, carboxy or lower alkoxycarbonyl; or loweV 
alkanoyloxy ; one of the radicals R' and R" represents hydroxy, lower alkoxy. lower alkanoyloxy or lower alkyl 
and the ^other one is hydrogen; or the groups OR and R' together form a bivalent methylenedioxy radical which 
is unsubstituted or substituted by lower alkyl and/or phenyl, and R" is hydrogen; or the groups OR and R" 
together form a bivalent methylenedioxy radical which is unsubstituted or substituted by lower alkyl and/or 
phenyl and R is hydrogen; and the ring B is unsubstituted or substituted by lower alkyl, phenyl-lower alkyl 
diphenyMower alkyl, phenyl, lower alkanoyloxy, halogen, amino, lower alkylamino, dHower alkyfaminV 
phenylamino, lower alkanoylamino, benzoylamino; lower alkylsulfonylamlno. phenylsulfonylamino; lower* 
alkanoyl benzoyl, carboxy. lower alkoxycarbonyl. carbamoyl. ISMower alkylcarbamoyl, N.N-dMower alkylcarba- 
moyl, cyano, ureido. ISMower alkylureido, lower alkylsulfonyl; phenylsulfonyl; lower alkyl which is substituted by 
hydroxy, lower alkoxy. amino, lower alkylamino. di-lower alkylamino, halogen, carboxy or lower alkoxycarbonyl 
lower alkoxy which is substituted by hydroxy, lower alkoxy. amino, lower alkylamino, di-lower alkylamino 
halogen, carboxy or lower alkoxycarbonyl; Cs-Cz-alkoxy; and/or bivalent methylenedioxy; 
or wherein the ring B is monosubstituted by hydroxy, methoxy or ethoxy, provided that R' is other than 
hydroxy, methoxy or ethoxy, if the group OR represents hydroxy, methoxy or ethoxy 
or wherein the ring B is disubstituted by methoxy and lower alkoxy, provided in case of 2',4'-dimethoxy 
substitution that R' and R" are other than methoxy, if the group OR represents methoxy 
mem^xy^ r ° VlSO **** rin9 8 mUSt b ° substituted * * R ' ls n V dr °xy and the group OR represents hydroxy or 
it being possible for all phenyl groups mentioned as such or in composed radicals (like benzoyl, phenylamino 
etc.) to be unsubstituted or substituted by lower alkyl, lower alkoxy. halogen, hydroxy and/or nitro- 
and salts thereof processes for the manufacture of these compounds, pharmaceutical compositions 
comprising said compounds, and their use for the manufacture of pharmaceutical preparations or as 
pharmacologically active compounds. 
The general definitions used herein have the following meanings within the scope of the present invention 
The term "lower" means that groups so defined have preferably up to and including 7, especially up to and 
including 4, carbon atoms. 

Lower alkyl as such or in composed radicals like lower alkoxy etc. is e.g. n-propyl, isopropyl n-butyl 
isobutyl. sec -butyl, tert.-butyl. n-pentyl. isopentyi. neopentyl. n-hexyl. isohexyl or n-heptyl, preferably ethyi 
and especially methyl. 

Lower alkyl substituted by halogen is preferably trifluoromethyl. 

Lower alkanoyl as such or in composed radicals like lower alkanoyloxy etc. is e.g. formyl, acetyl, propionyl 
n-butyryl, pivaloyl or valeroyl. *" K K 7 * 

Halogen is preferably fluoro or chloro, but may be also bromo or iodo. 

Phenylsulfonylamino means the radical - NHSO2C6H5, lower alkylsulfonyl is -S0 2 -lower alkyl 
K,An ei ^^ d !° Wer alkv,ureldo represent the radicals -NH-CONH2 and -NH-CONHAlk (3-alkylureido) or 
-NAIk-CONH 2 (1 -alkylureido) respectively (Alk- lower alkyl). 

In lower alkoxy radicals which are substituted by hydroxy, epoxy. lower alkoxy, amino, lower alkylamino 
di-lower alkylamino or halogen, the substituents mentioned are normally separated from the oxy group in lower 
alkoxy by at least two carbon atoms. y H 

Salts are preferably pharmaceutical^ acceptable salts, especially metal or ammonium salts of said 
compounds of formula I having a free carboxy group, more particularly alkali or alkaline earth metal salts e g 
the sodium, potassium, magnesium or calcium salt; or advantageously easily crystallizing ammonium salts 
derived from ammonia or organic amines, such as mono-, di- or trMower (alkyl. cycloalkyl or 
nydroxyalkyl)-amines, lower alkylenediamines or lower (bydroxyalkyl or aralkyl)-alkylammonium hydroxides, 
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d^SSSSk^SSS^ K e J dic y cto hexy.am i ne. triethanolamine. ethy.enediam.ne. WHhyu 

^Wolff^ hydroxide. Said compounds of formula I having a 

such S d ^sZ^min-t? -f f preferab '>- the Pharmaceutical* acceptable inorganic or organic acids, 
nhosnfn^ J™**' ^ examp,e >**°»"*>. e.g. hydrochloric or hydrobromic acid; sulfuric 

SoptoSf sSc iSS"^'' T** ° r ar ° matic « sulfonic acids. e.g. forrn ic. acetfe.' 

S Sl^ inr'A^ 9 ' UCOnic ' cltric - ma,eic - fumaric " Py«^c. phenytecetic 
™SsuS^2^-2^^ 44l ^ rOXybenzoic ' salic y«c. 4-amino-salicyclic. pamoic. nicotinic. 
3onTclu» benzenesulfonic. p-toluenesulfonic. naphthalene: 

For ^Y™~ rcyctohexybulfemic acid, or other acidic organic substances, such as ascorblclcid 

3 ^■n^^C^S" "rIS^S m ah r"' «^ 
••nous ulcer or teJroSoMs Raynaud s syndrom, vasospasm. ohroMo venous Ksuflkaenoy. 

1) Hemorheologicai parameters 

mod^jThTmrh!^^^^ 1 ^^ 6 ^ 8 Can be e -9- demonstrated with in vitro pharmacological 
wSneo er^To^Jr2 ^H^H m0d w e1, ** of the flow behaviour of concentrated suspenstoTof 

SCHMID and SC^IOTNBEir?^SA ^270^975^1^° 7"SJW 3 ^ < 1977 » 

stress). The ED50 values are. ,n the case of the compounds of the invention, approximated S . o! atSve 

2 ) cAMP-phosphod»esterase inhibition activfty 

obSne^S T^ 0 " °" ^-phosphodiesterase activity can be e.g. 

Ph^mSoHo SSI.? SLZZTJ"^- Acta 5§4.43(M32 (1975)] and BERETZetal. [Biochem. 
aortal JLttf fif ( " Phosphodiesterases are obtained from fresh human platelets or fresh human 

^^^f^^T^^%^Z AMP - 1 * ma ^ Mt ^ of fresh numa " «■ studiedly E 

,nh ih » ^ 0 f C f^ pounds . «o be tested from 1 to 100 »iM. IC50 values (concentration which is necessX to 

aTomxSaT^, r,?M eaCt, °K n) °T b ! determined in <^der to evaluate the activity of the^m P our^s ^aJe 
approximately 1 |iM or above in the case of the compounds of the invention. ^ 

3) Inhibition of platelet aggregation 

hJ?n h .2S ° f fFZ? t" regatton be eg - demonstrated with the pharmacological model of washed 
C^Inavp f . ri 60 ^ ^ 3 f ° rearm Vein Washed P |ate 'et suspensions are pfepar J accorS to 
CAZENAVE et al. [Ann. Biol. din. 41. 167 (1983)] and BERETZ et al. [Biochem Pharmacol ^ ffi7 ^ |Z l 

ag?reg^^ (concentration of the compound vSSbl MVo of ffi 

aggregation). The IC50 values are. .n the case of the compounds of the invention, approximately 1%. or 

4) Calcium antagonist activity 50 
The evaluation of the property to inhibit the contraction induced by calcium chloride or potassium chlorirf,. 

SETKSSSS m^T 6 e & r n9 r method descnbed b * »icSwSW2SS5£S5S 

Ltur. j. Knarmacol. 53, 281 (1979)]. The inhibitory effect of the compounds is expressed as the concentration 
necessary to inhibit 50 Wo of the initial contraction obtained with CaCI 2 . ****** * S the » n « n *»«on 

5) Peripheral oxygenation 

SU^ER^QirJILS^.^^ Peripheral oxygenation can be measured e.g. according to 
12^^?^ ^^i^Qi^ogy, 32. 686-698 (1981)] and HAUSS [in "Oxyg. Transp. tissue in Experiment 
VS™ ' S ^f Ed J ^ 419 " 422] * A p ° 2 mean be calculated after oral adm"ntetS aid 
^ m6 treatod series of rats ' A comparison of p0 2 can be eS ^ 

pretreatment and posttreatment values for the Intravenous administration between 
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6) Inhibition of the 5-lipoxygenase pathway 

The inhibition of the 5-lipoxygenase can be e.g. demonstrated according to KUHL et al. [Prostaglandins 28, 
783-804 (1984)]. Porcine peripheral blood leucocytes are used in order to test the effect of the compounds of 
the invention. These effects are studied by adding solutions of the compounds to be tested of 0.1 to 1000 u.M. 
5 IC60 values (concentration of the compound which inhibits 50 o/o of the 5-lipoxygenation) can be calculated in 
order to evaluate and compare the activity of the compounds. The IC50 values are lying, for the compounds of 
the invention, approximately between 0.35 and 200 u.M or above. 

7) Inhibition of the 12-lipoxygenase pathway 

10 The inhibitory effect of the compounds of the invention related to the 12-lipoxygenase activity can be e.g. 
demonstrated according to KUHL et al. [Prostaglandins 28, 783-804 (1984)]. Porcine peripheral blood 
leucocytes are used for compounds evaluation. Solutions of the compounds to be tested are added with a final 
concentration of 0.1 to 1000 jiM. Results are expressed as IC50 values (concentration of the compound which 
inhibits 50 o/o of the 12-tipoxygenation). For the compounds of the invention, IC50 values are lying 

15 approximately between 1 and 200 jxM or above. 

8) Antioxydative activity 

The antioxydative activity can be e.g. demonstrated using the active oxygen method (AOM) according to 
WHEELER, Oil and Soap 9, 89 (1932). Stripped lard is used for estimation of the oxydatlve capacity of the 

20 compounds. A temperature stimuli (60° C for three days) is applied before titration with Na2S203- The effect of 
the compounds on antioxydation activity is studied by adding a solution of the compound to be tested of 25 to 
500 ppm (equivalent of 25 fig of compound/2 g lard to 500 jig of compound/2 g lard). Results are expressed as 
IC50 values (concentration of the compound inhibiting 50 o/o of the oxydation reaction). For the compounds of 
the invention, IC50 values are lying approximately in the range of 0.06d to 2.30 uM or above. 

25 Preferred are the tsoflavans of the formula I, wherein the group OR represents hydroxy, lower alkoxy or 
lower aikanoyloxy; one of the radicals R' and R" represents hydroxy, lower alkoxy, lower alkanoyloxy or lower 
aikyl and the other one is hydrogen; or the groups OR and R' together form a bivalent methylenedioxy radical 
which is unsubstituted or substituted by lower aikyl and/or phenyl, and R" is hydrogen; or the groups OR and 
R" together form a bivalent methylenedioxy radical which is unsubstituted or substituted by lower aikyl and/or 

30 phenyl, and R' is hydrogen; and the ring B is unsubstituted or substituted by lower aikyl. lower alkanoyloxy, 
halogen, amino, lower alkylamino, di-lower alkylamino, phenylamino, lower alkanoylamino, benzoylamino; 
lower aikylsulfonylamino, phenylsulfbnylamino; lower alkanoyl, benzoyl, carboxy, lower alkoxycarbonyl, 
carbamoyl, N-lower alkylcarbamoyl, N,N-di-lower alkylcarbamoyl, cyano, lower alkylsulfonyl; phenylsulfonyl; 
lower alkyt which is substituted by halogen, carboxy or lower alkoxycarbonyl; lower alkoxy which Is substituted 

35 by carboxy or lower alkoxycarbonyl; or bivalent methylenedioxy; 

or wherein the ring B is monosubstltuted by hydroxy or methoxy, provided that R' is other than hydroxy, 
methoxy or ethoxy, if the group OR represents hydroxy, methoxy or ethoxy; 

or wherein the ring B is disubstituted by methoxy, provided in case of 2',4'-dimethoxy substitution that R' and 
R" are other than methoxy, if the group OR represents methoxy; 
40 with the proviso that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy or 
methoxy; 

and pharmaceutically acceptable salts thereof. 

Particularly preferred are the isoflavans of the formula I, wherein the group OR represents hydroxy, lower 
alkoxy or lower alkanoyloxy; one of the radicals R' and R" represents hydroxy, lower alkoxy, lower alkanoyloxy 

45 or lower aikyl and the other one is hydrogen; or the groups OR and R' together form a bivalent methylenedioxy 
radical which is unsubstituted or disubstituted by phenyl, and R" is hydrogen; or the groups OR and R" 
together form a bivalent methylenedioxy radical which is unsubstituted or disubstituted by phenyl, and R' is 
hydrogen; and the ring B is unsubstituted or substituted by lower aikyl, lower alkanoyloxy, halogen, amino, 
lower alkanoylamino, phenylsulfonylamino; carboxy, lower alkoxycarbonyl, carbamoyl, lower alkylsulfonyl; 

50 lower aikyl which is substituted by halogen or carboxy; lower alkoxy which is substituted by carboxy or lower 
alkoxycarbonyl; or bivalent methylenedioxy; 

or wherein the ring B is monosubstltuted by hydroxy or methoxy, provided that R' is other than hydroxy, 
methoxy, or ethoxy, if the group OR represents hydroxy, methoxy or ethoxy; 

or wherein the ring B is disubstituted by methoxy. provided in case of 2\4 / -dimethoxy substitution that R' and 
55 R" are other than methoxy, if the group OR represents methoxy; 

with the proviso that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy or 
methoxy; 

and pharmaceutically acceptable salts thereof. 

Especially preferred are the isoflavans of the formula I, wherein the group OR represents hydroxy; lower 

60 alkoxy or lower alkanoyloxy ; one of the radicals R' and R" represents hydroxy, lower alkoxy, lower alkanoyloxy 
or lower aikyl and the other one is hydrogen ; or the groups OR and R' together form a bivalent methyfenedioxy 
radical which is unsubstituted or disubstituted by phenyl, and R" is hydrogen; or the groups OR and R" 
together form a bivalent methylenedioxy radical which is unsubstituted or disubstituted by phenyl, and R' is 
hydrogen; and the ring B is unsubstituted or substituted by lower aikyl, lower alkanoyloxy, halogen, amino, 

65 lower alkylamino, di-lower alkylamino. or lower alkoxy which is substituted by carboxy or lower alkoxycarbonyl ; 
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or ring B is 3,4-dimethoxy-substituted; 

with the proviso that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy or 
methoxy; 

and pharmaceutically acceptable salts thereof. 

Subgroups of the compounds of the invention are represented by 5 

(a) the compounds-of the formula I which are 7.8-disubstituted. i.e. wherein R' represents hydrogen ; 

(b) the compounds of the formula I which are 6.7-disubstituted, i.e. wherein R" represents hydrogen; 
and 

(c) the compounds of the formula I wherein the ring B is substituted as defined above with the 
exclusion of all hydroxy, lower alkoxy and methylenedioxy substituents (but is not unsubstituted). 10 

In particular preferred are the compounds of formula I, wherein the ring B is unsubstituted, monosubstituted 
in 3- or 4-position by one of the substituents mentioned or disubstituted in 3- and 4-position by methoxy. 
Especially preferred are the compounds of the formula I. wherein the ring B is monosubstituted in 4-posftlon. 

Above all are preferred the compounds of formula I described in the examples and pharmaceutically 
acceptable salts thereof. 75 

The compounds of the formula I can be produced by processes known per se. e.g. 
a) by reducing a compound of the formula II 



r 

I llll 

Xi A2 I B II 



(id 



20 



25 



wherein the group CX1X2 represents a carbonyl group and the dotted line represents a bond or no bond, 
or wherein CX1X2 represents a hydroxymethylene group and the dotted line represents no bond, and OR. 30 
R'. R" and ring B are as defined under formula I or represent radicals which are convertible to the groups 
OR. R', R" and/or ring B as defined under formula I by reduction, optionally with simultaneous reduction 
occurring within the groups OR, R' R" and/or ring B, or 
b) by reducing a compound of the formula III 

35 

r 

VA 

l ! '. (in), 

r v \/ \ 

I B II 

•v • 



40 



wherein OR. R', R" and ring B are as defined under formula I or represent radicals which are convertible to 
the groups OR. R', R" and/or ring B as defined under formula I by reduction, optionally with simultaneous 
reduction occurring within the groups OR, R', R" and/or ring B, or 
c) by reducing a compound of the formula IV 



r 



45 



50 



X 



B 



R V\A. 

' 9 ' (IV), 55 



R 



./ v/ v 



J * s 



I B II 

60 



wherein OR, R', R" and ring B are as defined under formula I or represent radicals which are convertible to 
the groups OR. R', R" and/or ring B as defined under formula I by reduction and Xe is an anion, optionally 
with simultaneous reduction occurring within the groups OR. R\ R" and/or ring B. or 
d) by reducing a compound of the formula V 

65 



5 
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RCX 



r 

• • a 



(v), 



wherein the group NR1R2 represents a tertiary amino group and OR, R'. R" and ring B are as defined 
under formula I or represent radicals which are convertible to the groups OR, R', R" and/or ring B as 
defined under formula I by reduction, optionafly with simultaneous reduction occurring within the groups 
OR, R' t R" and/or ring B; 

and/or, If desired, converting a resulting compound of formula I into another compound of formula I, and/or 
converting a resulting salt Into the free compound or into another salt, and/or converting a resulting free 
compound of the formula I having salt-forming properties into a salt, and/or separating a resulting mixture of 
stereoisomers or optical isomers, such as a diastereoisomeric mixture, into the individual stereoisomers, 
optical isomers or enantiomeric mixtures, respectively, and/or splitting enantiomeric mixtures, such as a 
racemate, into the optical isomers. 

Process a) : The reduction can be accomplished e.g. with hydrogen in the presence of a hydrogenation 
catalyst, preferably Pd/C, and also e.g. platinum or platinum dioxide, optionally in the presence of a promoter, 
e.g. an acid, such as an inorganic acid, e.g. H2SO4, HCI or HCIO4, an organic carboxylic acid, e.g. acetic acid or 
trifluoroacetic acid, or an organic sulfonic acid. e.g. phenylsulfonic acid, p-toluenesulfonic acid or 
methanesuffonic acid, optionally in the presence of an inert aprotic or protic solvent, or mixtures thereof, and 
at a hydrogen pressure of 1 to 50 bar [cp. Szabo et a!., Acta Chim. Acad. Sci. Hung. 90, 381 (1976) ; Bull Chem 
Soc. Japan 37, 601, 606 (1964); Aust. J. Chem. 31^, 455 (1978); Tetrahendon Lett 1973 , 1659]. 

Another possibility to reduce the compounds of formula II wherein CX1X2 represents carbonyl and the 
dotted line is a bond, the isoflavone intermediates of formula Ha, 



wherein OR, R\ R" and ring B are as defined under formula I, is given by the Clemmensen reduction, i.e. with 
amalgamated zinc, concentrated HCI and optionally e.g. acetic acid [cp. Bull. Chem. Soc. Japan 37 601 606 
(1964)]. — 

The isoflavones of formula Ha can be produced by processes known per se, e.g. by 
1 ) reacting a compound of formula VI 



wherein OR, R'. R" and ring B are as defined under formula I, with a derivative of formic acid under 
cyclization conditions, or 
2) reacting a compound of formula VIII 



r 

R V\/\ 



i ii H 




(VI) 



6 
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r 

R \ S\ /» 

,AY- CH -<I> <VIII) 

wherein OR. R' R" and ring B are as defined under formula I, with an agent suitable for forming the 

isoflavone by oxidative rearrangement and cyclization. 
fn ~~ 1 l J he ^ ea 5 stion consists of the condensation of the activated CH 2 group of the compound of 
formula VI with a denvative of formic acid followed by cyclization. Useful formic add derivatives are e g 
d.methylformamide. triethyl orthoformate or ethyl formate. Cyclization agents that can be used are e a 
methanesufonyl chloride/boron trifluoride etherate (cp. J.C.S. Chem. Comm. 1976, 78) POCI 3 [cp OA 81 
l^^ri] ^t ] ^ d .?^~' 254966 (1974)] ' Pyridine and piperldine [cp. Indian XChem. 15B. 238 (1977); C~a' 
^taTchwTe' 485 °1968)] J ' ° hem ' ^ ^ ~ ^ S ° dium Icp - BulL Chem - Soc - 831 < 1980 ): 

The intermediates of formula VI can be prepared e.g. by reacting a phenol of formula XII 

r 

R \ /\ /» h 

l II (XII), 



10 



15 



20 



25 



wherein OR, R' and R" are as defined under formula I, with a phenylacetlc acid derivative of the formula 



XIII 



Z — CH 2 



i s y (xiii), 



30 



35 



wherein Z preferably Is cyano or halocarbonyl, especially -COCI, and the ring B is as defined under formula I In 
the presence of a Lewis acid catalyst, e.g. a metaJ halide, such as ZnCJ 2 , Ald 3 or FeCI 3 . in a Houben-Hoeschor 
Fnedel-Crafts acylation reaction, respectively [ cp. Merck Index, 10th Edition, ONR 46 and 33] 
^ n 2!!? er P° sslbmt y to obtain tne compounds of formula VI is e.g. the Fries rearrangement [cp. Merck Index 40 
10th Edition, ONR 33] which comprises the reaction of a compound of formula XII as defined above with a 
compound of formula XIII. wherein Z represents halocarbonyl. in the absence of any Lewis acid catalyst 
resulting in the corresponding phenolic ester which rearranges under treatment with one of the Lewis acid 
catalysts mentioned above to the ortho-phenolic ketones of formula VI. 

The novel isoflavones of the formula lla 45 

r 

X S 5 . (Ha) 50 

R V y ^ N - 

A 1 B II 

55 

wherein OR. R', R" and ring B are as defined under formula I. are valuable intermediates for the preparation of 
the therapeutically active isoflavans of the formula I and thus form another embodiment of the present 
invention. 

Especially preferred as intermediates are the novel isoflavones of the formula lla described in the examples 
Process2: The cyclization is achieved either in the presence of thallium(lll) salts, e.g. TI(N0 3 ) 3 or 60 
T (acetateb [cp. J. Chem. Soc. Perkin Tr 1 1974. 305; J. Chem. Soc. (C) 1970. 125 or Gazz. Chim. Ital 1 12 269 
(1982)] or e.g. with the aid of hydrazoic acid [cp. Ann. 1st. Super. Sanita (1973). 9, Pt. 2-3, 174-175]. Theltirting 
materials of formula VIII can be prepared e.g. by condensation of the corresponding ortho-hydroxy-acetophe- 
none with an optionally substituted benzaldehyde e.g. in the presence of a base, such as NaOH or KOH 

The compounds of the formula II, wherein CX1X2 represents carbonyl and the dotted line is no bond the 65 



7 
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isoflavanone intermediates of formula lib. 



r 



s R \AA 



« ! i . (Hb), 
fl IB I 



can be prepared e.g. by selectively reducing the double bond in an isoflavone intermediate of the formula Ha, 
e.g. with hydrogen and a Pd/C catalyst in the presence of a tertiary amine, e.g. triethylamrne; or with H 2 ^Pd/C 
in dioxane, or wlthH 2 /Pd/ C in an aqueous ethanolic buffer pH 9-10 [cp. Szabo et al.. Acta Chim. Acad. Sci. 
15 Hung. 90, 381 (1976)]. 

The compounds of formula II, wherein CXiX 2 represents hydroxy-methylene and the dotted line is no bond, 
the isoflavanol intermediates of formula He, 



20 ^ T 

R0 \/\A. 

HO H IB ll 



st- 



ale) 



25 



can be prepared e.g. by selectively reducing an isoflavone of formula (la or an isoflavanone of formula lib, e.g. 
30 with hydrogen and Raney nickel; or wlthR 2 ^Pd/C in ethanol, or withH 2 /Pd/C in an aqueous ethanolic buffer 
pH 3-9 [cp. Szabo et al., loc. citj. 

Process b) : The reduction according to process b) is accomplished e.g. by applying the same reduction 
means as listed above for process a), preferably by the use of H 2 ^Pd/C .The starting materials of formula III 
can be prepared e.g. by selective reduction of the carbonyl group in a corresponding coumarine, e.g. with 
35 KBH* [cp. Tetrahedron Lett. 24, 3993 (1983)]. Another possibility is given by reacting a compound of formula 
He first with an acetylating agent, e.g. acetic acid, and then eliminating acetic acid [cp. Bull. Chem. Soc. Jap. 37, 
606 (1964)]. — 
Process c) : The amine X© can be e.g. the anion of any strong inorganic or organic acid, e.g. halide, such as 
chloride. The reduction according to process c) can be performed e.g. by applying the same reduction means 
40 as listed above for process a), preferably by the use of H 2 /Pt^ Pd/C. The starting isoflavylium salts of formula 
IV can be obtained e.g. by reaction of a compound of formula XII with an optionally substituted 
2-phenylmatondialdehyde under acidic conditions, e.g. in the presence of HCI [cp. Austr. J. Chem. 34, 2647 
(1981)]. — 
Process d) : The group NR1R2 represents preferably N.N-di-Iower alkylamino, N-piperidino, N-piperazino 
45 and especially N-morpholino. The reduction according to process d) is accomplished e.g. by applying the 
same reduction means as listed above for process a), preferably H 2 ^Pd/C .The starting materials of formula V 
can be prepared e.g. by reacting a corresponding saiicylaldehyde with an optionally substituted 2-tert. 
aminostyrene under heating [cp. J. Chem. Soc. Perkin Trans. 1 1982 , 1193]. 

If any intermediates mentioned contain interfering reacting groups, e.g. carboxy, hydroxy, amino or 
50 mercapto groups, such may advantageously be temporarily protected at any stage with easily removable 
protecting groups. The choice "of protecting groups for a particular reaction depends on several factors, e.g. 
the nature of the functional group to be protected, the structure and stability of the molecule of which the 
substituent is the functional group, and the reaction conditions. Protecting groups that meet these conditions 
and their introduction and removal are known to the art and are described, for example, in J.F.W. McOmie, 
55 "Protective Groups in Organic Chemistry", Plenum Press, London, New York 1973. 

Depending upon the reaction conditions, the compounds of formula I are either obtained in the free form, or 
as a salt thereof. Any resulting base can be converted into a corresponding acid addition salt, preferably with 
the use of a therapeutically useful acid or an anion exchange preparation, or resulting salts can be converted 
into the corresponding free bases, for example, with the use of a stronger base, such as a metal or ammonium 
60 hydroxide or a basic salt, e.g. an alkali metal hydroxide or carbonate, or a cation exchange preparation. On the 
other hand, compounds of formula I containing acidic groups, e.g. carboxy or a phenolic hydroxy group, can 
be converted into salts in a manner known per se by treating with a base, e.g. an alkali metal hydroxide or 
alkoxide, alkali metal or alkaline-earth metal salt. e.g. sodium hydrogen carbonate, amonia or a suitable organic 
amine. The free compounds can be obtained by treating such salts with an acid. In view of the close 
65 relationship between the free compounds and the compounds in the form of their salts, whenever a compound 
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is referred to in this context, a corresponding salt is also intended, provided such is possible or appropriate 
under the circumstances. 

The compounds of formula I contain at least one asymmetric carbon atom in position 3 and can be found as 
R- or S-enantiomers as well as enantiomeric mixtures thereof, such as a racemate. The present invention is 
intended to include all these forms, also those further isomers, and mixtures of at least two isomers, for 5 
example a diastereoisomeric mixture or enantiomeric mixture, which become possible if one or more further 
asymmetric center(s) are present within the molecule. 

Any resulting mixtures of diastereoisomers, mixtures of racemates or geometric isomers can be separated 
on the basis of the physicochemical differences of the constituents, In known manner, Into single 
diastereoisomers. racemates, or geometric Isomers, for example by chromatography and/or fractional 10 
crystallisation. 

Any resulting enantiomeric mixtures, such as racemates. can be resolved Into the optical isomers 
(antipodes) by known methods, for example by recrystallisation from an optically active solvent, or with the aid 
of microorganisms, or by e.g. reacting an acidic end product with an optically active base that forms salts with 
the racemic acid, and separating the salts obtained in this manner, for example by fractional crystallization, into 15 
the diastereoisomeric salts from which the optically active carboxylic acid antipodes can be liberated on 
acidification. 

The above-mentioned reactions are carried out according to standard methods, in the presence or absence 
of diluents, preferably such as are inert to the reagents and are solvents thereof, of catalysts, condensing or 
said other agents respectively and/or inert atmospheres, at low temperatures, room temperature or elevated 20 
temperatures, e.g. in a temperature range from -20° to +200°C, preferably between room temperature and 
the boiling point of the solvents used, and at atmospheric or super-atomospheric pressure. The preferred 
solvents, catalysts and reaction conditions are set forth in the appended illustrative examples. 

The compounds, including their salts, can also be obtained in the form of their hydrates, or include other 
solvents used for their crystallization. 25 

The invention further includes any variant of the present processes, in which an intermediate product 
obtainable at any stage thereof is used as starting material and the remaining steps are carried out. or the 
process is discontinued at any stage therof, or in which a starting material is formed under the reaction 
conditions, or in which a reaction component is used in the form of a salt or an optically pure antipode. Mainly 
those starting materials should be used in said reactions, that lead to the formation of those compounds 30 
indicated above as being especially useful. The invention also relates to novel starting materials and processes 
for their manufacture. 

The pharmacologically acceptable compounds of the present invention can be used e.g. for the 
manufacture of pharmaceutical preparations that contain an effective amount of the active ingredient alone or 
together with inorganic or organic, solid or liquid, pharmaceutically acceptable carriers. The pharmaceutical 35 
preparations are e.g. for enteral, such as oral or rectal, topical, transdermal and parenteral, such as 
intraperitoneal, intramuscular or intravenous, administration to warm-blooded animals including humans. 

For oral administration there are used e.g. tablets or gelatine capsules that contain the active ingredient 
together with diluents, e.g. lactose, dextrose, sucrose, manitol, sorbitol and/or cellulose, and lubricants, e.g. 
silica, talc, stearic acid or salts thereof, such as magnesium or calcium stearate, and/or polyethylene glycol; 40 
tablets also contain binders, e.g. starches, such as maize, wheat, rice or arrowroot starch, gelatine, 
tragacanth. methylcellulose, sodium carboxymethylcellulose and/or polyvinylpyrrolidone, and, dif desired, 
disintegrators, e.g. starches, agar, alginic acid or a salt thereof, such as sodium aglnate, and/or e.g. 
effervescent mixtures, adsorbents, colourings, flavourings or sweeteners. 

For parenteral administration there are suitable especially infusion solutions, preferably isotonic aqueous 45 
solutions or suspensions, it being possible to prepare these before use, e.g. from lyophillsed preparations that 
contain the active ingredient alone or together with a carrier, e.g. manitol. Such preparatins may be sterilised 
and/or contain adjuncts, for example preservatives, stabilisers, wetting agents and/or emulsifiers. solubiiisers, 
salts for regulating the osmotic pressure and/or buffers. 

For topical and transdermal administration preferably hydrogels, emulsions, such as creams and ointments, 50 
and microemulsions such as isotropic transparent emulsion gels are used. Such preparations contain the 
active ingredient together with e.g. preservatives, stabilizers, thickening agents, emulsifiers, oils, solubilizers 
and penetration enhancers. 

The present pharmaceutical preparations, which, if desired, may contain other pharmacologically active 
substances, are manufactured In a manner known per se, e.g. by means of conventional mixing, granulating, 55 
table tting, film coating, dissolving, confectioning or lyophilising processes, and contain from approximately 0.1 
to 100 o/o, especially from approximately 1 to approximately 50 % or, in the case of lyophilisates, up to 100 o/ 0 , 
of the active ingredient. 

Depending upon the type of disorder, the individual condition of the organism and the mode of 
administration, the daily dose to be administered for the treatment of a warm-blooded animal (human or 60 
animal) weighing approximately 70 kg is from approximately 0.05 g to approximately 4 g. 

The following Examples a) to f) are intended to illustrate the manufacture of some typical forms of 
administration, but do not in any way represent the only embodiments of those forms of administration. 

a) 250 g of active substance are mixed with 550 g of lactose, 100 g of microcrystalline cellulose and 100 
g of maize starch, and the mixture is moistened with an aqueous paste of 100 g maize starch, and 65 
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granulated by being passed through a sieve. After drying, 60 g of talc, 10 g of magnesium stearate and 20 
g of colloidal silica are added and the mixture is pressed to form 10.000 tablets each weighing 1 19 mg and 
each containing 25 mg of active substance, which may, if desired, be provided with dividing notches for a 
finer adjustment of the dosage. 
5 b) A granulate is prepared from 100 g of active substance, 600 g of lactose, 300 g of cellulose. 200 g of 

maize starch and an aqueous paste of 120 g of maize starch. After drying, it is mixed with 30 g of colloidal 
silica. 90 g of talc and 15 g of magnesium stearate and processed so as to form 10,000 film coating cores. 
These are subsequently coated with an aqueous suspension of 20 g low substituted hydroxypropyime- 
thylcellulose, 15 g of talc and 10 g of titanium dioxide and dried. The resulting film coated tablets each 
10 weigh 150 mg and contain 10 mg of active substance. 

c) A sterile solution of 5.0 g of the active substance in 5000 ml of distilled water is introduced into 5 ml 
ampoules, the ampoules containing 5 mg of active ingredient in 5 ml of solution. 

d) 25 g of active substance and 1975 g of finely ground suppository base (for example, cocoa butter) 
are thoroughly mixed and then melted. 1000 suppositories of 2 g are cast from the melt which has been 

15 kept homogenous by stirring. They each contain 25 mg of active substance. 

e) 25 g of active substance and 120 g of granular lactose, e.g. Tablettose®. 95 g of microcrystaJline 
cellulose, e.g. Avicel® PH-102, 7 g of colloidal silicagel and 3 g of magnesium stearate are intimately 
mixed. The resulting powder is then sieved and filled in 250 mg portions into 1 .000 gelatine capsules. 

f) 400 g of active substance are dispersed in 24 I of distilled water with the addition of 70 g of a 
20 preservative, e.g. methylparaben, and 530 g of a thickening agent, e.g. carbomer 940, and the 

corresponding amount of 1N sodium hydroxide solution. 6000 g of petrolatum are mixed with 6000 g of a 
fatty alcohol, e.g. stearyl alcohol, with the addition of 3000 g of an emulsifier, e.g. polyoxyethylene sorbitan 
monolaurate. Both oil and water phase are heated separately to 70° C and then mixed together. After 
homogenisation and cooling, 1 000 tubes are filled with 40 g of 0/W ointment each. 
25 The following examples are intended to illustrate the invention and are not to be construed as being 
limitations thereon. Temperatures are given in degrees Centrigrade. In examples 1-7, the preparation of 
o-hydroxyphenyl-benzyl-ketone starting materials of the formula VI is described. Examples 8-17 show the 
preparation of isoflavone intermediates of the formula lla. In examples 18-35, the preparation of isoflavans of 
the formula I is described. Examples 36-71 show the preparation of isoflavans of the formula I including the 
30 respective starting materials and intermediates. 

Exam P |e 1: 1 .2.4-Trihydroxybenzene (40.3 g) is suspended in dry diethylether (250 ml) containing dry ZnCfe 
(38.2 g) and 4-methylphenylacetonitrile (49.8 g). The suspension is then exposed for 6 h at 0° to a gentle 
stream of dry HCI, the gas bubbling through the suspension under continuous stirring. Then the reaction 
mixture is kept for 50 h at 4° and thereafter the supernatant is decanted from heavy oil which is separated. The 
35 oil is washed twice with diethylether. then with water (1 1), and cone. HCI (20 ml) are added and the mixture is 
boiled for 1 h under reflux. After cooling to room temperature, the mixture is extracted with diethylether (3 x 
250 ml). The combined ether solutions are extracted with NaOH 2N solutions (3 x 100 ml). The alkali extract is 
acidified with cone. HCI and the mixture cooled on ice. The crude product is filtered off and recrystallized from 
methanol / water. The product is dried in vacuo to constant weight to yield 2.4.5-trihydroxyphenyl-4'-methyl- 
benzylketone, m.p. 173°. ~ 

Example 2: As example 1, but using pyrogallol (39.1 g) instead of 1 ,2,4-trihydroxy benzene, 52.5 g of 
4-methylphenylacetonitrile and 41.0 g of ZnCI 2 . The suspension is exposed for 10 h at 0° to a stream of 
HCI. ^S.^TrlhydroxyphenyW-methylbenzylketone is obtained, m.p. 148°. 

Example 3: As example 1. but using 2,6-dihydroxytoluene (24.8 g) instead of 1 ,2,4-trihydroxybenzene. 27.5 g 
of methylphenylacetonitrile and AICI 3 (26.7 g) instead of 2nCI 2 . The suspension is exposed for 16 h at 0° to a 
stream of HCI. After cooling the reaction mixture to room temperature, it is extracted with chloroform instead 
of diethylether. After evaporating the chloroform extract to a small volume, the crystals of the product are 
obtained. After drying 2,4-dihydroxy-3-methylphenyM 7 -methylbenzylketone is obtained: m.p. 154°. 

Example 4: As example 1, but using 2,6-dihydroxytoluene (49.6 g) instead of 1 ,2,4-trihydroxybenzene, 
3,4-dimethoxyphenylacetonitrile (70.9 g) instead of 4-methylphenylacetonitrile and 47.7 g of 2nCI 2 . The 
suspension is exposed for 6 h at 0° to a steam of HCI. 2.4-Dihydroxy-3-methylphenyl-3'.4 , -dimethoxybenzyl- 
ketone is obtained; m.p. 168-170\ 

Example 5: As example 1. but using 2,6-dihydroxytoluene (44.7 g) instead of 1,2,4-trihydroxybenzene, 
4-chlorophenylacetonitrile (54.6 g) instead of 4-methylphenylacetonitrile and 47.7 g of ZnCI 2 . The suspension 
is exposed for 12 h at 0° to a stream of HCI. 2.4-Dihydroxy-3-methylphenyl-4'-chlorobenzyiketone is obtained - 
m.p. 167°. 

Example 6: As example 1. but using 45.4 g of 1,2,4-trihydroxybenzene. 4-chlorophenylacetonitrile (56.1 g) 
instead of 4-methylphenylacetonitrile and AICI 3 (44.7 g) instead of 2nCI 2 . The suspension is exposed for 12 h 
at 0° to a stream of HCI. The crude substance is purified by column chromatography (silica gel- 
chloroform). 2,4,5-Trihydroxyphenyl-4'-chlorobenzyl ketone is obtained: m.p. 170°. 

Example 7: As example 1, but using 2.6-dihydroxytoiuene (14.9 g) instead of 1,2,4-trihydroxybenzene, 
4-nitrophenylacetonltrile (19.5 g) instead of 4-methylphenylacetonitrile and AICI 3 (13.3 g) instead of ZnCI 2 The 
suspension is exposed for 1 2 h at 0 r to a stream of HCI. 2,4-Dihydroxy-3-methylphenyl-4'-nitrobenzylketone is 
obtained; m.p. 190-192°. 

Example 8: 2,4,5-Trihydroxyphenyl-4'-methylbenzylketone (3.9 g) is dissolved in dry dimethylformamide (50 
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ml). To this solution is added dropwise borontrifluoride-diethyletherate (7.4 g); the reaction is exothermic. 
After adjusting the temperature to 50°. a solution of methanes ulfonylchloride (5.2 g) in dry dimethylformamide 
(25 ml) is added dropwise. This mixture is heated at 90 - 100° for 2 h, cooled to room temperature and poured 
into water (500 ml) while stirring. The separated product is filtered off, washed with water and recrystallized 
from methanol. The product is dried in vacuo to constant weight to yield 6,7-dihydroxy-3-(4-methylphe- 5 
nyl)-4H-1-benzopyran-4-one; m.p. 280". 

Example 9: As example 8, but using 2.3.4-trihydroxyphenyl-4 / -methyl-benzylketone instead of 2,4,5-trihy- 
droxyphenyl-4'-methylbenzyl-ketone. 7.8-Dihydroxy-3-(4-methylphenyl)^H-1-benzopyran-4-one is obtained; 
m.p. 225°. 

Example 10 : As example 8, but using 2 t 4-dihydroxy-3-methylphenyl-4'-methylbenzylketone instead of 10 
2 t 4.5«trihydroxyphenyl-4 / -methylbenzylketone. 7-Hydroxy-8-methyI-3-(4-methylphenyl)^H-1-benzopyran- 
4~one is obtained; m.p. 264-267°. 

Example 11 : As example 8. but using 2,4-dihydroxy-3-methylphenyl-4'-methoxybenzylketone [J. Indian 
Chem. Soc. 301 (1962)] instead of a^.S-trihydroxyphenyl^-methylbenzylketone. 7-Hydroxy-8-methyl- 

3- (4~methoxyphenyl)-4H-1 -benzopyran-4-one is obtained; m.p. 235°. 75 
Example 12 : As example 8. but using 2,4-dihydroxy-3-methylphenyl-3',4'-dimethoxybenzylketone instead of 

2.4,5-trihydroxyphenyl-4 / -methylbenzylketone. 7-Hydroxy-8-methyl-3-(3 t 4-dimethoxyphenyl)^H-1-benzopv> 
ran-4-one is obtained; m.p. 234°. 

Example 13: As example 8, but using 2 t 4KJihydroxy-3-methylphenyl-4 / -chlorobenzylketone instead of 
2.4.5-trihydroxyphenyl-4'-methylbenzylketone. 7-Hydroxy-8-methyl-3-(4-chlorophenyl)-4H-1-benzopyran- 20 

4- one is obtained; m.p. 275°. 

Example 14 : As example 8, but using 2,4,5-trfhydroxyphenyl-4'-chlorobenzylketone instead of 2,4,5-trihy- 
droxyphenyM'-methylbenzylketone. 6,7-Dihydroxy-3-(4-chlorophenyl)-4H-1-benzopyran-4-one is obtained* 
m.p. 299°. 

Example 15: As example 8, but using 2,4-dihydroxy-3-methylphenyl-4 / -nftroben2ylketone instead of 25 
2 f 4 l 5-tnhydroxyphenyl-4 / -methylbenzylketone. 7-Hydroxy^^ethyW-(4-nitrophenyJ)-4H-1-benzopyran-4-one 
is obtained; m.p. 345°. 

Example 16 : 7-Hydroxy-8-methyl-3-(3,4-dimethoxyphenyl)^4H-1-benzopyran-4-one [see example 12] (3.12 
g) is dissolved in dimethylformamide (15 ml) and K 2 C0 3 (3.5 g) is added to the solution. While stirring, 
epibromhydrine (2.47 g) is dropped into the mixture. After heating for 5 h at 60° . the content of the reaction 30 
flask is poured into water (500 ml) and the precipitated product is filtered off and recrystallized from ethanol. 
The product is dried in vacuo to constant weight to yield 7-(2.3-epoxypropoxy)-8-methyi-3-(3.4-<limethoxyphe- 
nyl)-4H-1-benzopyran-4-one, m.p. 214°. 

Example 17 : 67-Methylenedioxy-3-(4-hydroxyphenyl)-4H-1-benzopyran-4-one [cp. Nippon Kagaku Zasshi 
85. 793 (1964). Agr. Biol. Chem. (Tokyo) 32. 740 (1968) and Angew. Chem. 93. 129 (1981 )] (2.0 g) is dissolved in 35 
dimethylformamide (15 ml) and K2CO3 (2.8 g) is added to the solution. While stirring, 2-bromoethylbutyrate 
(2.7 g) is dropped into the mixture. The content of the reaction flask is refluxed for 30 min. After cooling, water 
(50 ml) is added and the mixture is extracted with chloroform (3 x 30 ml), the extract washed with water (3x15 
ml) and dried over Na2S04. Chloroform is removed under reduced pressure and the residue is recrystallized 
from methanol. The product is dried in vacuo to constant weight to yield 6,7-methyienedioxy-3-[4-(1-ethoxy- 40 
carbonyl-1-propyloxy)-phenyl]-4H-1-benzopyran-4-one. m.p. 119-121°. 

Example 18 : 6.7-Dihydroxy^3-(3.4-dimethoxyphenyl)-4H-1-benzopyran-4-one [Indian J. Chem. Sect. B 19B 
82 (1980) and Indian J. Chem. Sect. B 15B. 1049 (1977)] (25 g) in a mixture of dioxane and ethanol 1 :1 (1250ml) 
is hydrogenated for 8 days at normal pressure and room temperature over palladium 10 o/ 0 on active charcoal 
(2.5 g) in the presence of concentrated H2SO4 (2.5 ml). After filtration of the catalyst, the filtrate is evaporated 45 
under reduced pressure to a volume of about 50 ml and diluted with water till turbidity appears. After cooling 
the solution, a solid precipitates. It is filtered off and recrystallized from ethanol. The product is dried in vacuo 
to constant weight to yield 3,4-dihydro-6.7-dihydroxy-3-(3.4-dimethoxyphenyl)-2H-1-benzopyran, m.p. 153°. 

Example 19 : As example 18. with the same proportions of chemicals, but using 6,7-dihydroxy-3-(4-methyl- 
phenyl)-4H-1-benzopyran-4-one (16 g) instead of 6,7-dlhydroxy-3-(3.4-dimethoxyphenyl)-4H-1-benzo pyran- 50 
4-one. The substance is hydrogenated for 24 h. 3.4-Dihydro-6,7-dihydroxy-3-(4-methylphenyl)-2H-1 -benzopv- 
ran Is obtained; m.p. 166°. j kj 

Example 20 : As example 18, with the same proportions of chemicals, but using 6.7-methylenedioxy- 
3-{4-methoxyphenyl)-4H-1-benzopyran-4-one [Nippon Kagaku Zasshi 85, 793 (1964)] (17 g) instead of 

6.7- dihydroxy-3-(3,4-dimethoxyphenyl)-4H-1"benzopyran-4-one. The substance is hydrogenated for 2 55 
days. 3,4-Dihydro-6.7-methylenedioxy-3-(4-methoxyphenyl)-2H-1-benzopyran is obtained; m.p. 131°. 

Example 21 : As example 18. with the same proportions of chemicals, but using 7.8-dlhydroxy-3-(4-methoxy- 
phenyl)-4H-1-benzopyran-4-one [J. Sci. Ind. Research (India) 20B, 334 (1961)](5 g) instead of 6,7-dihydroxy- 
3-(3,4-dimethoxyphenyl)-4H-1-benzopyran-4-one. The substance is hydrogenated for 7 days. 3,4-Dihydro- 

7.8- dihydroxy-3-(4-methoxyphenyl)-2H-1-benzopyran is obtained; m.p. 156°. so 
Example 22 : As example 18. with the same proportions of chemicals, but using 7,8-dihydroxy-3-(3.4-dimeth- 

oxyphenyl)-4H-1-benzopyran-4-one [Tetrahedron 18, 1443 (1962)] (10 g) instead of 6.7-dihydroxy-3-(3.4-di- 
methoxyphenyl)-4H-1-benzopyran-4-one. The substance is hydrogenated for 7 days. 3.4-Dihydro-7.8-dihy- 
droxy-3-(3,4-dimethoxyphenyl)-2H-1-benzopyran is obtained; m.p. 176°. 

Example 23 : As example 18. with the same proportions of chemicals, but using 7,8-dihydroxy-3-(4-methyl- 65 
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phenyl)-4H-1-benzopyran-4-one (1.9 g) instead of ey-dihydroxy-S-O^-dimethoxyphenylJ^H-l-benzopyran- 
4-one. The substance is hydrogenated for 23 h. a^Dihydro-r.S-dihydroxy-S-t^methylphenyO^H-l -benzopy- 
ran Is obtained; m.p. 164°. 

Example 24 : As example 18, with the same proportions of chemicals, but using 7-hydroxy-8-methyl- 
3-(3 f 4-dimethoxyphenyl)-4H-1-benzopyran-4-one (10 g) instead of 6,7,-dihydroxy-3-(3,4Kiimethoxyphe 
nyl)-4H-1-benzopyran-4-one. The substance is hydrogenated for 10 days. 3,4-Dihydro-7-hydroxy-8-methyl-- 
3-(3,4-dimethoxyphenyl)-2H-1 -benzopyran is obtained; m.p. 125-127°. 

Example 25 : As example 18, with the same proportions of chemicals, but using 7-hydroxy-8-methyl- 
3-(4-chlorophenyl)-4H-1-benzopyran-4-one (5 g) instead of 6,7-dihydroxy-3-(3 i 4-dimethoxyphenyl)-4H-1-ben- 
zopyran-4-one. The substance is hydrogenated for 5 days. 3,4-Di-hydro-7-hydroxy-8-methyl-3-(4-chlorophe- 
nyl)-2H-1 -benzopyran is obtained; m.p. 159°. 

Example 26 : 7-4Hydroxy-8-methyl-3-(4-methylphenyl)-4H-1-benzopyran-4-one (400 mg) in a mixture of 
dioxane and ethanol 1 :1 (200 ml) is hydrogenated for 64 h at room temperature over palladium 10 <Vb on active 
charcoal (100 mg) in the presence of p-toluenesulfonic acid monohydrate (120 mg). After filtration of the 
catalyst, the filtrate is evaporated under reduced pressure to a volume of about 50 ml. Water (150 ml) is added 
and the solution is extracted with dichloromethane (3 x 100 ml). The combined organic solutions are washed 
with water, dried and evaporated. The product is dried in vacuo to constant weight to yield 
3 f 4-dihydro-7-hydroxy-8-methyl-3-(4-methylphenyl)-2H-1-benzopyran f m.p. 136-137°. 

Example 27 : As example 26, but using 7,8-dihydroxy-3-(4-hydroxyphenyl)-4H-1-benzopyran-4-one [J. Sci. 
Ind. Research (India) 20B, 334 (1961)] (540 mg) instead of 7-hydroxy-8-methyl-3-(4-methylphenyl)-4H-1-ben- 
zopyran-4-one. A crystalline precipitate is formed when water is added; it is filtrated off and washed with 
water. 3,4-Dihydro-7.8-dihydroxy-3-(4-hydroxyphenyl)-2H-1-benzopyran is obtained; m.p. 225-226°. 

Example 28 : As example 26, but using 7-hydroxy-8-methyl-3-(4-methoxyphenyl)-4H-1-benzopyran-4-one 
(28 mg) instead of 7-hydroxy-8-nTethyl-3-(4^ethylph A crystalline precipitate is 

formed when water is added; it is filtrated off and washed with water. 3,4-Dihydro-7-hydroxy-8-methyt- 
3-(4-methoxyphenyl)-2H-1 -benzopyran is obtained; m.p. 140-141°. 

Example 29 : As example 26. but using 6,7-methylenedIoxy-3-[4-(1-ethoxycarbonyl-1-propyloxy)-phenyl]- 
4H-1-benzopyran-4-one (25 mg) instead of 7-hydroxy-8-methyl-3-(4-methylphenyl)-4H-1-benzopyran-4-one. 
After filtration of the catalyst, the solvent is evaporated and the residue is purified by column chromotography 
on silica gel using dichloromethane as eluant. 3.4-Dihydro-6,7-methylenedioxy-3-[4-(1-ethoxycarbonyl-1-pro- 
pyloxy)-phenyl]-2H-1-benzopyran is obtained as an oil; 1 H-NMR (d 6 -DMSO): 6 = 6.9, 7.0, 7.4 (d), 7 6 (d) [6H 
Aromaten-H]; 3.4 (m,2H,CH 2 ); 2.5 (m.2H,CH 2 ); 1.8 (t,3H t CH3); 1.6 (t.3H,Ob). MS:m/e = 384 (M+). 

Example 30: 7-Hydroxy-8HTiemyl-3-(4-nitrophenyl)-4H-1-benzopyran-4-one (440 mg) f dissolved in a mixture 
of dloxane/ethanol 1 :1 (200 ml), is hydrogenated for 15 h at room temperature over Raney nickel (200 mg). 
After filtration of the catalyst, the filtrate is evaporated under reduced pressure. The residue is dissolved in 
ethanol (75 ml) and hydrogenated for 15 h at room temperature over palladium 10 % on active charcoal (200 
mg) in the presence of p-toluenesulfonic acid monohydrate (760 mg). After filtration of the catalyst, the filtrate 
is evaporated under reduced pressure. The residue is dissolved in water (100 ml). The solution is neutralized to 
pH 7.5 by addition of a saturated solution of NaHCOa and extracted with ethyl acetate (3 x 50 ml). The 
combined organic solutions are washed with water (2 x 20 ml), dried over MgS04 and evaporated. The residue 
is purified by column chromatography on silica gel using dichloromethane / ethyl acetate 1:1 as eluent. The 
product is dried in vacuo to constant weight to yield 3,4-dihydro-7-hydroxy-8-methyl-3-(4-aminophe- 
nyl)-2H-1-benzopyran, m.p. 150-151°. 

Example 31 : 3.4-Dihydro-6,7-dihydroxy-3-(4-methoxyphenyl)-2H-1-benzopyran [cp. US patent 4,264,509] 
(10.0 g) is dissolved in dry pyridine (30 ml) and acetic anhydride (30 ml) is added. The solution is kept at room 
temperature for 48 h. Pyridine and the excess of the reagent are removed by evaporating with ethanol under 
reduced pressure. The residue Is purified by column chromatography on silica gel using chloroform as eluent. 
The crude product is recrystallized from methanol. The product is dried in vacuo to constant weight to yield 
3,4-dihydro-6,7-diacetoxy-3-(4-methoxyphenyl)-2H-1-benzopyran, m.p. 104°. 

Example 32 : As example 31, but using 3,4-dihydro-6,7-dihydroxy-3-(4-hydroxyphenyl)-2H-1-benzopyran 
[cp. Phytochemistry 23, 2203 (1984) and US patent 4,264,509] (10.3 g) instead of 3,4-dihydro-6,7-dihydroxy- 
3-(4-methoxyphenyl)-2H-1-benzopyran. 3,4-Dihydro-6,7-diacetoxy-3-(4-acetoxyphenyl)-2H-1 -benzopyran is 
obtained; m.p. 145-147°. 

Example 33: As example 31, but using 3,4-dihydro-6,7-dihydroxy-3-phenyl-2H-1 -benzopyran [cp. US patent 
4,264,509] (9.7 g) instead of 3,4-dihydro-6,7-dihydroxy-3-(4-methoxyphenyl)-2H-1-benzopyran. 3,4-Dihydro- 
67-diacetoxy-3-phenyl-2H-1-benzopyran is obtained; m.p. 102°. 

Example 34 : Triethylamrne (4.0 g) and dichlorodiphenylmethane (3.5 g) are added to a solution of 
3.4-dihydro-6.7-dihydroxy-3-(4-methoxyphenyl)-2H-1 -benzopyran [cp. US patent 4,264,509] (1.4 g) in pyridine 
(50 ml) containing 1 o/o of water. The solution is warmed at 50° for 6 h and then poured into a mixture of water 
and 5N HCI 2:1 (150 ml). It is extracted with dichloromethane (3 x 50 ml) and the combined organic solutions 
are washed with water. The solvent is evaporated to dryness under reduced pressure. The residue is 
recrystallized from ethanol. After drying in vacuo to constant weight, 3,4-dihydro-6,7-diphenylmethylenedioxy- 
3-(4-methoxyphenyl)-2H-1 -benzopyran is obtained; m.p. 138-139°. 

Example 35 : Triethylamine (2.02 g) and 3,4-dihydro -7, 8-dihydroxy-3-(3.4-dimethoxyphenyl)-2H-1 -benzopy- 
ran [see example 22] (0.75 g) are dissolved in pyridine (20 ml) containing 1 o/ 0 of water. A solution of 
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dichlorodiphenylmethane (1.77 g) in pyridine (5 ml) is slowly added. The mixture is heated at 70° for 4 h. The 
solution is then poured into water (250 ml) and evaporated in vacuo to a volume of about 100 ml. It is then 
extracted with ethyl acetate (3 x 100 ml), the combined organic solutions are washed with water (2 x 50 ml) and 
evaporated to dryness under reduced pressure. The residue is purified by column chromatography on silica 
gel using dichloromethane/hexane 1:1 as eluent. The product is recrystallized from hexane. After drying in 5 
vacuo to constant weight, 3.4-dihydro-7,8-diphenylmethylenedioxy-3-(3,4-dimethoxyphenyl)-2H-1-benzopy- 
ran is obtained; m.p. 137-138°. 

Example 36 : 7,8-Dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one (100 mg). dissolved In a mixture of 
ethanol/dioxan 2:1 (75 ml), is hydrogenated for 24 h at room temperature over palladium 10% on active 
charcoal (50 mg) in the presence of p-toluenesulphonic acid monohydrate (50 mg). After filtration of the 10 
catalyst, the filtrate Is evaporated under vacuum to a minimum volume, then diluted with water (75 ml) and 
neutralized to pH 7 by addition of a saturated solution of NaHCOa. An oil is obtained which is extracted with 
ethyl acetate. The extract is dried over magnesium sulphate and evaporated under vacuum to yield in 
amorphous solid which is dissolved in methylene chloride and eluted on a silica gel column. After evaporation 
of the main fraction, one obtains 3,4-dihydro-7,8-dihydroxy-3-(3-methylphenyl)-2H-1 -benzopyran, m r p. 95-96° . 15 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,3.4-trihydroxyphenyl-3'-methylbenzylketone instead of 2 A5-trihydroxypheriyI- 
4'-methylbenzylketone. 7 f 8-Dihydroxy-3-(3-methylphenyi)-4H-1-benzopyran-4-one is obtained, rap. 268°. 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxybenzene and 3-methylphenylacetonitrile 
Instead of 4-methylphenyl-acetonitrile. 2,3,4-Trihydroxyphenyl-3'-methylbenzylketone is obtained, m.p. 141°. 20 

Example 37 : As example 36, but using 7,8^ihydroxy^(3-carboxypheriyl)^H-1-benzopyran-4-one (100 mg) 
instead of 7,8-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. After neutralization to pH 7 by addition 
of a saturated solution of NaHC0 3 , there is a precipitation of crystals of 3,4-dihydro-7,8-dihydroxy-3-(3-car- 
boxyphenyl)-2H-1-benzopyran, m.p. 194-195°. 

The starting materials are prepared as follows: 25 

(a) As example 8, but using 2 1 3,4-trihydroxyphenyl-3 / -carboxybenzylketone instead of 2,4,5-trihydroxyphenyi- 
4'~methyIbenzylketone. 7 f 8-Dihydroxy-3-(3-carboxyphenyl)-4H-1-benzopyran-4-<)ne is obtained, 
m.p. 313-314°. 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxybenzene and 3-carboxyphenytacetonitrile 
instead of 4-methylphenyl-acetonitrile. 2.3,4-Trihydroxyphenyl-3'-carboxybenzylketone is obtained, m.p. 222° . 3d 

Example 38 : As example 36, but using 7.8-dihydroxy-3-(4-nitrophenyl)-4H-1-benzopyran-4-one [cp. J. Sci. 
Ind. Research (India) 20B, 334 (1961)] (300 mg) instead of 7.8-dihydroxy-3-{3-methylphenyl)-4H-1-benzopy- 
ran-4-one. After neutralization to pH 7 by addition of a saturated solution of NaHC03, a precipitate is obtained 
which is filtered, washed with water and dried under vacuum over phosphorous pentoxlde. The mother liquor 
is acidified to pH 4.5 and extracted with ethyl acetate. The organic layer is evaporated to dryness under 35 
vacuum to yield a solid. The two fractions consist of 3,4-dihydro-7,8-dihydroxy-3-(4-amInophenyl)-2H-1 -ben- 
zopyran, m.p. 210-212°. 

Example 39 : 6,7-Dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one (1 2. g). dissolved in a mixture of 
dioxan/ethanol 4:6 (40 ml), is hydrogenated for 24 h at room temperature over palladium 5<>/o on active 
charcoal (0.48) in the presence of a few drops of concentrated sulphuric acid. After filtration of the catalyst, the 40 
filtrate is evaporated to dryness under vacuum. An oil is obtained which is dissolved in methylene chloride. The 
solution is washed with water and dried over magnesium sulphate to give an oil which on crystallization yields 
3,4-dihydro-6,7-dihydroxy-3-(3-methylphenyl)-2H-1-benzopyran t m.p. 146-148°. 

The starting materials are prepared as follows: 

(a) As example 8. but using 2,4,5-trihydroxyphenyl-3'-methylbenzylketone instead of 2,4.5-trihydroxyphenyl- 45 
4'-methylbenzyIketone. 6,7-DIhydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one is obtained, m.p. 258°. 

(b) As example 1. but using 3-methylphenylacetonitrile instead of 4-methylphenylacetonitrile. 2,4,5-Trihydroxy- 
phenyI-3'-methylbenzylketone is obtained, m.p. 197°. 

Example 40 : 6,7-Dihydroxy-3-(4-fluorophenyl)-4H-1-benzopyran-4-one (1.2 g), dissolved in a mixture of 
dioxan/ethanol 4:6 (40 ml), is hydrogenated for 24 h at room temperature over palladium 5 <Vo on active 50 
charcoal (0.48 g) in the presence of a few drops of cone, sulphuric acid. After filtration of the catalyst, the 
filtrate is evaporated to dryness under vacuum. An oil is obtained which crystallizes to give 3,4-dihydro-6,7-dI- 
hydroxy-3-(4-fluorophenyl)-2H-1-benzopyran, m.p. 135-137°. 

The starting materials are prepared as follows: 

(a) As example 8. but using 2,4 t 5-trlhydroxyphenyl-4'-fluorobenzylketone instead of 2,4,5-trihydroxyphenyl- 55 
4'-methylbenzylketone 6,7-Dihydroxy-3(4-fluorophenylMH-1-benzopyran-4-one is obtained m.p. 296°; 

(b) As example 1, but using 4-fluorophenylacetonitrile instead of 4-methylphenylacetonitrile. 2,4,5-Trihydroxy- 
phenyl-4'-fluorobenzylketone is obtained, m.p. 189-190°. 

Example 41 : As example 40, but using 7,8-dihydroxy-3-phenyl-4H-1-benzopyran-4-one [cp. Zh. Org. Khim. 
40. 2459 (1970) and Zh. Org. Khim. 5, 515 (1969)] (1.2 g) instead of 6.7-dihydroxy-3-(4-fluorophenyl)-4H-1-ben- 60 
zopyran-4-one. After evaporation of the filtrate, the residue is washed with water and dried under vacuum to 
give 3,4-dihydro-7.8-dihydroxy-3-phenyl-2H-1-benzopyran, m.p. 138°. 

Example 42 : As example 36, but using 6,7-dihydroxy-3-(3,4-methylene-dioxyphenyl)-4H-1-benzopyran- 
4-one [cp. Bull. Chem. Soc. Japan 38. 612 (1965)] (900 mg) instead of 7,8-dihydroxy-3-(3-methylphe- 
nyl)-4H-1-benzopyran-4~one. After neutralization to pH~7, a precipitate is obtained which is purified by eiution 65 
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on a silica gel column (CHCIa/diisopropylether 1 :1) to yield 3,4-dihydro-6,7-dihydroxy-3-(3,4-methylenedioxy- 
phenyl)-2H-1-benzopyran, m.p. 163-164°. 

Example 43 : As example 40, but using 6-n-hexyl-7-hydroxy-3-(4-methoxyphenyl)-4H-1-benzopyran-4-one 
(1.2 g) instead of 6.7-dihydroxy-3-(4-fluorophenyl)-4H-1-benzopyran-4-one. After evaporation of the filtrate, 
the residue is eluted on a silicagel column (CH2CI2): the main fraction yields an oil which crystallizes and 
represents 3.4-dihydro-6-n-hexyl-7-hydroxy-3-(4-methoxyphenyl)-2H-1-benzopyran, m.p. 64-66°. 

The starting materials are prepared as follows: 

(a) As example 8, but using S-n-hexyl^./Wihydroxyphenyl-^-methoxybenzylketone instead of 2,4,5-trihydrox- 
yphenyW-methylbenzylketone. 6-n-Hexyl-7-hydroxy-3-(4-methoxyphenyl)-4H-1-benzopyran-4-one is ob- 
tained, m.p. 188°. 

(b) As example 1, but using 4-n-hexylresorcinol instead of 1 , 2,4-trihydroxybenzene and 4-methoxyphenylace- 
tonitrile instead of 4-methylphenylacetonttrile. 5-n-Hexyl-2,4^dihydroxyphenyl-4'-methoxybenzylketone is 
obtained, m.p. 137°. ' 3 

Example 44: As example 36. but using 7,8-dihydroxy-3-(3-fluorophenyl)-4H-1-benzopyran-4-one (544 mg) 
instead of 7,8-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. After extraction with ethyl acetate, the 
organic solution is washed with water and evaporated under vacuum to yield 3,4-dihydro-7,8-dfhydroxy- 
3-(3-fluorophenyl)-2H-1-benzopyran, m.p. 148-149°. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,3 I 4-trihydroxyphenyl-3 , -fluorobenzyl-ketone instead of 2.4,5-trihydroxyphenyl- 
4 / -methylbenzylketone. 7,8-Dihydroxy^3-(3-fluorophenyl)-4H-1-benzopyran-4-one is obtained, m.p. 230°. 

(b) As example 1, but using pyrogallol instead of 1 .2,4-trihydroxybenzene and 3-fluorophenyiacetonitrile 
instead of 4-methylphenyl-acetonitrile. 2,3,4-Trlhydroxyphenyl-3 / -fluorobenzyJketone is obtained, m.p. 162. 

Example 45: As example 40, but using 6,7-dihydroxy-3-(3-fluorophenyl)-4H-1-benzopyran-4-one (1.2 g) 
instead of 6,7-dihydroxy-3-(4-fluorophenyi)-4H-1-benzopyran^-one. After evaporation of the filtrate, the oily 
residue is dissolved in methylene chloride. The solution is washed with water, dried over magnesium sulphate 
and evaporated to dryness under vacuum. The residue is purified by elution on a silica gel column 
(CHCIs/dHsopropyl ether 1:1) and the oil representing the main fraction on crystallization yields 
S^-dihydro-ey-dihydroxy-S^S-fluorophenyD^-l-benzopyran. m.p. 121-123°. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,4,5-trihydroxyphenyl-3 / -fluorobenzylketone instead of 2,4,5-trihydroxyphenyl- 
4'-methylbenzylketone. 6,7-Dihydroxy-3-(3-fluorophenyl)-4H-1-benzopyran-4-one is obtained, m.p. 277°. 

(b) As example 1, but using 3-fluorophenylacetonitrile instead of 4-methylphenylacetonitrile. 2,4,5-Trihydroxy- 
phenyl-3'-fluorobenzylketone Is obtained, m.p. 209°. 

Example 46: As example 36, but using 7-hydroxy-8-methyl-3-(3 f 4-methylenedioxyphenyl)-4H-1-benzopyran- 
4-one (100 mg) instead of 7,8-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. After neutralization to 
pH 7. a precipitate is formed which is filtered, washed with water and dried under vacuum to give 
3,4-dihydro-7-hydroxy-8-methyl-3-(3,4-methylenedioxyphenyl)-2H-1-benzopyran. m.p. 130-131°. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,4-dihydroxy-3-methyIphenyl-3 / ,4'-methylenedioxybenzylketone instead of 
2,4,5-trihydroxyphenyl-4 / methylbenzylketone. 7-Hydroxy-8-methyl-3-(3,4-methylenedioxyphenyl)-4H-1-ben- 
zopyran-4-one is obtained, m.p. 270-272°. 

(b) As example 1, but using 2,6-dihydroxytoluene instead of 1, 2,4-trihydroxybenzene and 3,4-methyJenedioxy- 
phenyfacetonitrfle Instead of 4-methylphenylacetonitrile. 2 f 4-Dihydroxy-3-methylphenyl-3',4 / -methylenedioxy- 
benzylketone is obtained, m.p. 164°. 

Example 47: As example 36, but using 7-hydroxy-8-methyl-3-(3-ethoxycarbonylphenyl)-4H-1-benzopyran- 
4-one (100 mg) instead of 7,8-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. After neutralization, a 
crystalline precipitate is formed which is filtered, washed with water and dried under vacuum to give 
3,4-dihydro-7-hydroxy-8-methyl-3-(3-ethoxycarbonylphenyl)-2H-1-benzopyran. m.p. 143-144° . 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,4-dihydroxy-3-methylphenyl-3 / -ethoxycarbonylbenzylketone instead of 
2.4,5-trihydroxyphenyl-4'-methylbenzylketone. 7-Hydroxy-8-methyl-3-(3-ethoxycarbonylphenyl)-4H-1-benzo- 
pyran-4-one is obtained, m.p. 222°. 

(b) As example 1. but using 2,6-dihydroxytoluene instead of 1, 2,4-trihydroxybenzene and 3-ethoxycarbo- 
nylphenylacetonitrile instead of 4-methylphenylacetonitrile. 2,4-Dihydroxy<3-methylphenyl-3'-ethoxycarbo- 
nylbenzylketone is obtained, m.p. 157°. 

Example 48: As example 36, but using 7-hydroxy-8-methyl-3-(3-trifluoromethylphenyl)-4H-1-benzopyran- 
4-one (100 mg) instead of 7,8-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. After extraction with 
ethyl acetate, the organic layer is washed with water, dried over magnesium sulphate, then evaporated under 
vacuum to give 3,4-dihydro-7-hydroxy-8-methyl-3-(3-trifluoromethylphenyl)-2H-1-benzopyran as an oil 
1 H-NHR (ds-DMSO): 6 = 7.6 (m.4H.Aromaten-H); 6.7 (d,1H,Arom.-H); 6.4 (d.1H.Arom.-H); 2.0 (s.3H CH 3 ) 
MS: m/e — 308 (M+). " 

The starting materials are prepared as follows: 
(a) As example 8, but using 2,4-dihydroxy^-methylphenyl-3 / -trifluoromethylbenzylketone instead of 
2.4.5-tnhydroxyphenyl-4'-methylbenzylketone. 7-Hydroxy-8-methyl-3-(3-trifluoromethylphenyl)-4H-1-benzo- 
pyran-4-one is obtained, m.p. 283-284 1 
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(b) As example 1 , but using 2,6-dihydroxytoluene Instead of 1 ,2,4-trihydroxybenzene and 3-trifluoromethylphe- 
nylacetonitriie instead of 4-methylphenylacetonitrile. 2,4-Dihydroxy-3-methylphenyl-3'-tri-fluoromethylbenzyl- 
ketone is obtained, m.p. 167°. 

Example 49 : As example 40, but using 7.8-dimethoxy-3-(4-methylphenyl)-4H-1-benzopyran-4--one (1.2 g) 
instead of 6,7-dihydroxy-3-(4-fluorophenyl)-4H-1-benzopyran-4-one. After evaporation of the filtrate, the 
residue is washed with water and dried under vacuum to yield 3,4-dihydro-7,8-dimethoxy-3-(4-methylphe- 
nyl)-2H-1-benzopyran, m.p. 98-99°. 

The starting material is prepared as follows: 
a) 7,8-Dihydroxy-3-(4-methylphenyl)-4H-1-benzopyran-4-one (2.7 g), described in example 9, is dissolved in 
dry acetone (50 ml). Pyrolyzed potassium carbonate (4.14 g) is added and the mixture is heated to reflux. A 
solution of methyl sulphate (3.78 g) in acetone (10 ml) is then added dropwise and heating Is maintained for 
three more hours. After cooling, the solid is filtered and the solution Is evaporated to dryness under vacuum. 
Water is added to the residue which Is filtered, washed with an aqueous sodium hydroxide solution (1 N) then 
with water and dried. After crystallization in methanol, 7.8-dimethoxy-3-(4-methyfphenyl)-4H-1-benzopyran- 
4-one is obtained, m.p. 135°. 

Example 50 : As example 39. but using 7-hydroxy-«-methyl-<3-(4-chlorophenyl)-4H-1-benzopyran-4-one (1.2 
g) instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4one. Tetrahydrofuran and acetic acid are 
used instead of dioxan/ethanol and sulphuric acid. The resulting oil is finally purified by elution on a silica gel 
column (CHCIa) to yield 3.4KJihydro-7-hydroxy-8-methyl-3-(4-chlorophenyl)-2H-1-benzopyran, m.p. 98-100°. 

The staring materials are prepared as follows: 

(a) As example 8, but using 2,4-dihydroxy-3-methylphenyl-4'-chlorobenzylketone instead of 2,4,5-trihydroxy- 
phenyM'-methylbenzylketone. 7-Hydroxy-8HTiethyl-3-(4^hlorophenyI)-4H-1-benzopyran-4-one is obtained, 
m.p. 296-297°. 

(b) As example 1, but using 2,6-dihydroxytoluene instead of 1 ,2,4-trihydroxybenzene and 4-chlorophenytace- 
tonitrile instead of 4-methylphenylacetonitrile. ^^Dihydroxy-S-methylphenyl^'-chlorobenzylketone is ob- 
tained, m.p. 167°. 

Example 51 : As example 39, but using 6,7-dihydroxy-3-(4-aminophenyl)-4H-1-benzopyran-4-one (1.2 g) 
instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. The resulting oil corresponds to 
3,4-dihydro-6,7-dihydroxy-3-(4-aminophenyl)-2H-1-benzopyran. It is converted to the corresponding hydro- 
chloride and also to the corresponding hemisuffate. 

The starting material is prepared as follows: 
a) 6,7-Dihydroxy-3-(4-nltrophenyl)-4H-1-benzopyran-4-one [cp. J. Inst. Chem. (Calcutta) 43, 234 (1971)] (1 g) 
is dissolved in 250 ml of a mixture of dioxan and ethanol 1:1. Raney nickel (0.45 g) is added and the mixture is 
hydrogenated for 18 h at room temperature, then filtered. The solution is evaporated under vacuum to about 
one third of its original volume until a precipitate occurs which is filtered and crystallized in dioxan to give 
6 t 7-dihydroxy-3-(4-aminophenyl)-4H-1-benzopyran-4-one, m.p. 305-306°. 

Example 52 : As example 39, but using 6.7-dihydroxy-3-(3-chlorophenyl)-4H-1-benzopyran-4-one (1.2 g) 
instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. Tetrahydrofuran and acetic acid are 
used instead of dioxan/ethanol and sulphuric acid. The resulting oil crystallizes to give 3,4-dihydro-6,7-dihy- 
droxy-3-(3-chlorophenyl)-2H-1-benzopyran. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,4.5-trihydroxyphenyl-3'-chlorobenzyl-ketone instead of 2,4,5-trihydroxyphenyl- 
4'-methylbenylketone. 6.7-Dihydroxy-3-(3-chlorophenyl)-4H-1-benzopyran-4-one is obtained, m.p. 308°. 

(b) As example 1 , but using 3-chlorophenylacetonitrile instead of 4-methylphenylacetonitrile. 2,4.5-Trihydroxy- 
phenyl-S'-chlorobenzylketone is obtained, m.p. 212°. 

Example 53 : As example 40, but using 6,7-dihydroxy-3-(3-trifluoromethylphenyl)-4H-1-benzopyran-4-one 
(1.2 g) instead of 6,7-di-hydroxy-3-(4-fluorophenyl)-4H-1-benzopyran-4-one. After evaporation of the filtrate, 
the residue is dissolved in methylene chloride. The solution is washed with water, dried over magnesium 
sulphate and evaporated under vacuum to yield 3,4-dihydro-6,7-dihydroxy-3-(3-trifluoromethyl phe- 
nyl) -2H-1-benzopy ran, m.p. 139-141°. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,4,5-trihydroxyphenyl-3 / -trifluoromethyIbenzylketone instead of 2,4,5-trihydroxy- 
phenyl-4'-methylbenzylketone. 6,7-Dihydroxy-3-(3-trifluoromethylphenyl)-4H-1-benzopyran-4-one is ob- 
tained, m.p. 274-275°. 

(b) As example 1, but using 3-trlfluoromethylphenylacetonitrile instead of 4-methylphenylacetonitrile. 2,4,5-Trf- 
hydroxyphenyl-3Mrffluoromethylbenzylketone is obtained, m.p. 170°. 

Example 54 : As example 39, but using 7,8-dihydroxy«^-(3-trifluoromethylphenyl)-4H-1-benzopyran-4-one 
(1.2 g) instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. The resulting oil is finally purified 
by elution on a silica gel column (CH2CI2) to give 3,4-dihydro-7,8-dihydroxy-3-(3-trifruoromethylphe- 
nyl)-2H-1-benzopyran, m.p. 99-100°. 

The starting materials are prepared as follows: 

(a) As example 8, but using 2,3.4-trihydroxyphenyl-3'-trifluoromethylbenzylketone instead of 2,4,5-trihydroxy- 
phenyl-4'-methylbenzylketone. 7,8-Dihydroxy-3-(3-trifluoromethylphenyl)-4H-1-benzopyran-4-one is ob- 
tained, m.p. 225°. 

(b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxybenzene and 3-trifluoromethylphenylacetoni- 
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trile instead of 4-methylphenylacetonitriie. 2,3,4-TrihydroxyphenyW-trifluoromethylbenzyiketone is obtained, 
m.p. 171°. 

Example 55 : As example 39, but using 7,8-dihydroxy-3-(3-chlorophenyl)-4H-1-ben2opyran-4~one (1.2 g) 
instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. Tetrahydrofuran and acetic acid are 
5 used instead of dioxan/ethanol and sulphuric acid. The resulting oil crystallizes to give 3,4-dihydro-7,8-dihy- 
droxy-3-(3-chlorophenyl)-2H-1-benzopyran t m.p. 99-101°. 

The starting materials are prepared as follows: 
(a) As example 8, but using 2,3,4-trihydroxyphenyW'-chlorobenzyIketone instead of 2.4,5-trihydroxyphenyl- 
4'-methylbenzylketone. 7,8-Dihydroxy-3-(3-chlorophenylMH-1-benzopyran-4-one is obtained, m.p. 258°. 
10 (b) As example 1, but using pyrogallol instead of 1.2,4-trihydroxybenzene and 3-chlorophenylacetonitrile 
instead of 4-methylphenylacetonitrile. 2,3,4-Trihydroxyphenyl-3'-chlorobenzylketone is obtained, m.p. 155°. 

Example 56 : As example 40, but using 7.8-dihydroxy-3-(4-fIuorophenyl)-4H-1-benzopyran-4>one (1.2 g) 
instead of 6,7-<lihydroxy-3-(4-fluorophenyl)-4H-1-benzopyran-4-one. After evaporation of the filtrate, the 
residue is washed with water, dried under vacuum and then purified by elution on a silica gel column (CH2CI2) 
15 to give 3 l 4-dihydro-7,8-dihydroxy-3-(4-fluorophenyl)-2H~1-benzopyran i m.p. 166-168°. 
The starting materials are prepared as follows: 

(a) As example 6, but using 2 t 3,4-trlhydroxyphenyl-4 , ~fluorobenzylketone instead of 2,4,5-trihydroxyphenyl- 
4'-methylbenylketone. 7 l 8-Dihydroxy-3-(4-fluorophenyl)-4H-1-benzopyran-4-one is obtained, m.p. 289°. 

(b) As example 1, but using pyrogallol instead of 1.2,4-trihydroxybenzene and 4-fluorophenylacetonitrile 
20 instead of 4-methylphenylacetonitrile. 2 1 3,4-Trihydroxyphenyl-4'-fluorobenzylketone is obtained, m.p. 1 52° . 

Example 57 : As example 39, but using 6,7-methylenedioxy-3-(4-hydroxyphenyl)-4H-1-benzopyran-4-one 
[see Example 17] (1.2 g) instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. The resulting 
oil crystallizes to give 3,4-dihydro-6.7-meth^enedioxy-3-(4-hydroxyphenyl)-2H-1-berizopyran, m.p. 139-140°. 

Example 58 : As example 39, but using 6,7-dihydroxy-3-(4-lsopropylphenyl)-4H-1-benzopyran-4-one (1.2 g) 
25 instead of 6 l 7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. The resulting oil crystallizes to give 
3,4-dihydro-6,7-dihydroxy-3-(4-isopropylphenyl)-2H-1-benzopyran, m.p. 129-131°. 

The starting materials are prepared as follows: 

a) As example 8, but using 2,4,5-trihydroxyphenyMMsopropylbenzylketone instead of 2,4,5-trihydroxyphenyl- 
4'-methylbenzylketone. 6.7-Dihydroxy-3-(4-isopropylphenyl)-4H-1 -benzopyran-4-one is obtained, 

30 m.p. 181-182°. 

b) As example 1, but using 4-isopropylphenylacetonitrile instead of 4-methylphenylacetonitrile. 2,4,5-Trihy- 
droxyphenyI-4'-isopropylbenzylketone is obtained, m.p. 131°. 

Example 59 : As example 39, but using 6,7-dihydroxy-3-(4-carboxymethylphenyl)-4H-1-benzopyran-4-one 
(1.2 g) instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. The resulting oil crystallizes to 
35 give 3,4-dihydro-6,7-dihydroxy-3-(4-ethoxy-carbonylmethylphenyl)-2H-1-benzopyran, m.p. 164 - 166°. 

The starting materials are prepared as follows: a) 6,7-Dihydroxy-3-(4-cyanomethylphenyl)-4H-1-benzopy- 
ran-4-one (1 g) is dissolved in a mixture of cone, hydrochloric acid and acetic acid 1 :1 (10 ml), then the solution 
is boiled for 2 h. After evaporation of the solution under vacuum and crystallization of the residue in a mixture 
of ethanol and water, 6,7'dihydroxy-3-(4-carboxymethyIphenyl)-4H-1-benzopyran-4-one is obtaned, 
40 m.p. 278-280°. 

b) As example 8, but using 2,4,5-trihydroxyphenyl-4'-cyanomethylbenzylketone instead of 2,4,5-trihydroxyphe- 
nyl-4'-methylbenzylketone. 6,7-Dihydroxy-3-(4-cyanomethylphenyl)-4H-1-benzopyran-4-one is obtained, 
m.p. 258-260°. 

c) As example 1 , but using 4-cyanomethyIphenylacetonitrile instead of 4-methylphenylacetonitrile. 2,4,5-Trihy- 
45 droxyphenyI-4'-cyanomethylbenzyIketone is obtained, m.p. 195-196°. 

Example 60 : As example 39, but using 6,7-dihydroxy-3-(4-phenyIsulfonylaminophenyl)-4H-1-benzopyran- 
4-one (1.2 g) instead of 6,7-dihydroxy-3-(3-methyIphenyl)-4H-1-benzopyran-4-one. The resulting oil 
crystallizes to give 3.4-dihydro-6,7-dihydroxy-3-(4-phenylsulfonylaminophenyl)-2H-1-benzopyran, 
m.p. 152-154°. 

50 The starting material is prepared as follows: 

a) 6,7-Dlhydroxy-3-(4-aminophenyl)-4H-1-benzopyran-4-one [see Example 51a] (538 mg) is dissolved In a 
mixture of dimethylformamide and water 15:85 (5 ml) and the solution is heated to 90° in the presence of 
bezenesulfonyl chloride (210 mg). After 15 minutes the pH has dropped to 3 and it is adjusted to 9 by addition 
of a 250/0 sodium hydroxide solution. Benzenesulfonyl chloride (additional 143 mg) and 25 0/0 sodium 

55 hydroxide solution (total amount used: 1 ml) are added in the same way until the pH does not vary any more. 
Aqueous hydrochloric acid is then added to lower the pH to 3 and the solution is cooled until precipitation 
occurs. The precipitate is filtered, washed with water and dried to give 6,7-dihydroxy-3-(4-phenysuIfonylamino- 
phenyI)-4H-1-benzopyran-4-one, m.p. 285-286°. 

Example 61 : As example 40, but using 6,7-dihydroxy-3-(3-ethoxycarbonylphenyl)-4H-1-benzopyran-4-one 

60 (1.2 g) instead of 6,7-dihydroxy-3-(4-fluorophenyl)-4H-1-benzopyran-4-one. After evaporation of the filtrate, 
the residue crystallizes to give 3.4-dihydro-6,7-dihydroxy-3-(3-ethoxycarbonylphenyl)-2H-1-benzopyran, 
m.p. 131-133'\ 

The starting materials are prepared as follows: 
(a) As example 8. but using 2,4,5-trihydroxyphenyl-3'-ethoxycarbonylbenzy I ketone instead of 2,4,5-trihydroxy- 

65 phenyl-4'-methylbenzylketone. After purification by column chromatography (silica gel/toluene: methanol 
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100:5). 6,7-dihydroxy-3-(3-ethoxycarbonylphenyl)-4H-1-benzopyran-4-one is obtained, m.p. 217-218°. 
(b) As example 1, but using 3-ethoxycarbonyiphenylacetonitrile instead of 4-methylphenylacetonitrile. After 
purification by column chromatography (silica gel/methyiene chloride :methanol 20:1) and crystallization from 
a mixture of methanol and water, 2,4,5-trihydroxyphenyl-3'-ethoxycarbonylbenzylketone is obtained, 



Example 62 : As example 39, but using 67^ihydroxy^-(4-acetyiaminophenyl)-4H-1-benzopyran-4-one (1.2 
g) instead of 6.7-dihydroxy-3-(3-methy!phenyl)-4H-1-benzopyran-4-one. The resulting oil crystallizes to give 
3.4-dihydro-6,7-dihydroxy-3-(4-acetylaminophenyl)-2H-1-benzopyran i m.p. 201-203° (88<>/o purity). 

The staring material Is prepared as follows: 
a) 7-Acetyloxy^-hydroxy^-(4-acetylaminophenyl)^-1-benzopyran-4-one [see Example 65a] (20 mg) is 10 
dissolved in a mixtue of 1N aqueous hydrochloric acid and ethanol 1 :1 (10 ml) and stirred during 12 h at room 
temperature. The solution is then extracted with dichloromethane, the dichloromethane layer Is washed with 
water and evaporated to dryness under vacuum to give 6,7-dihydroxy-3-(4-acetylaminophenyl)-4H-1 -benzopy- 
ran-4-one, m.p. >310° (dec). 

Example 63 : As example 39, but using 6,7-dihydroxy-3-(3-methylsulfonylphenyl)-4H-'1-benzopyran-4-one 15 
instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. 3,4-Dihydro-6,7<lihydroxy-3-(3-methyl- 
sulfonylphenyl)-2H-1-benzopyran is obtained. 

The starting materials are prepared as follows: 

a) As example 8, but using 2,4,5-trihydroxyphenyl-3'-methylsutfonylbenzylketone Instead of 2,4,5-trlhydroxy- 
phenyl-4'-methylbenzyiketone. 6,7-Dihydroxy-3-(3-methylsulfonylphenyl)-4-H-1 -benzopyran-4-one is ob- 20 
tained. 

b) As example 1, but using 3-methylsutfonylphenylacetonitrile instead of 4-methylphenylacetonitrile. 2,4,5-Tri- 
hydroxyphenyl-3'-memylsutfonytbenzylketone is obtained. 

Example 64 : As example 39. but using 6,7HJihydroxy^-(3-tert-butylphenyl)-4H-1-benzopyrarH4-one instead 
of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. S^Dihydro-e^-dihydroxy-S-tS-tert-butylphe- 25 
nyl)-2H-1-benzopyran is obtained. 

The starting materials are prepared as follows: 

a) As example 8, but using 2,4,5-trihydroxyphenyl-3'-tert-butyl-benzylketone instead of 2,4,5-trihydroxyphenyl- 
4'-methylbenzylketone. 6,7-Dihydroxy-3-(3-tert-butyJphenyl)-4H-1-benzopyran*4-one is obtained. 

b) As example 1, but using 3-tert-butytphenylacetonltrile instead of 4-methylphenylacetonitrile. 2,4,5-Trihy- 30 
droxypheny!-3Mert-butyl-benzylketone is obtained. 

Example 65 : As example 39, but using 7-acetyloxy-6-hydroxy-3-(4-acetylaminophenyl)-4H-1-benzopyran- 
4-one (20 mg) instead of 6 f 7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. The resulting oil 
crystallizes to give 3,4-dlhydro-6,7-dlhydroxy-3-(4-acetylaminophenyl)-2H-1-benzopyran, m.p. 201-203° (88<>/o 
purity). 35 

The starting material is prepared as follows: 
a) 6,7-Dlhydroxy-3-(4-aminophenyl)-4H-1-benzopyran-4-one [see Example 51a] (269 mg) Is dissolved In 
ethanol (3 ml). Acetic anhydride (4 ml) is added and the solution heated to 70° for 2.5 h, then left overnight at 
room temperature. The resulting precipitate is filtered, washed with water and dried to give 7-acetyloxy-6-hy- 
droxy-3-(4-acetylaminophenyl)-4H-1-benzopyran-4-one, m.p. 265-266°. 40 

Example 66 : As example 39, but using 7,8-dihydroxy-3-(4-acetylaminophenyl)-4H-1-benzopyran-4-one 
instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. 3,4-Dihydro-7,8-dihydroxy-3-(4-acety- 
laminopheny!)-2H-1-benzopyran is obtained. 

The starting materials are prepared as follows: 

a) As in example 8, but using 2,3 ,4-trihydroxyphenyW-acetylaminobenzyl ketone instead of 2,4.5-trihydroxy- 45 
phenyl-4'-methylbenzylketone. 7,8-Dihydroxy-3-(4-acetylaminophenyl)-4H-1-benzopyran-4-one is obtained. 

b) As example 1. but using pyrogallol instead of 1 ,2,4-trihydroxybenzene and 4-acetylaminophenylacetonitrile 
instead of 4-methylphenylacetonitrile. 2.3,4-Trihydroxyphenyl-4 , -acetylaminobenzylketone Is obtained. 

Example 67 : As example 39, but using 7,8-dihydroxy-3-(4-carbamoylphenyl)-4H-1-benzopyran-4-one 
instead of 6,7-dihydroxy-3-(3-methyfphenyl)-4H-1-benzopyran-4-one. 3,4-Dihydro-7.8-dihydroxy-3-(4-carba- 50 
moylphenyl)-2H-1-benzopyran is obtained. 

The starting materials are prepared as follows: 

a) As in example 8, but using 2,3.4-trihydroxyphenyl-4 , -carbamoylbenzylketone instead of 2,4,5-trihydroxyphe- 
nyl-4'-methylbenzylketone. 7,8-Dihydroxy-3-(4-carbamoylphenyl)-4H-1-benzopyran-4-one is obtained. 

b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxybenzene and 4-carbamoylphenylacetonitrile 55 
instead of 4-methylphenylacetonitrile. 2,3,4-Trihydroxyphenyl-4'-carbamoylbenzylketone is obtained. 

Example 68 : As example 39, but using 7,8-dihydroxy-3-(3-n-propylsulfonylphenyl)-4H-1-benzopyran-4-one 
instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. 3.4-Dihydro-7,8-dihydroxy-3-(3-n-pro- 
pylsulfonylphenyl)-2H-1-benzopyran is obtained. 

The starting materials are prepared as follows: 60 

a) As example 8, but using 2 1 3,4-trihydroxyphenyl-3 , -n-propylsulfonylbenzylketone instead of 2,4,5-trihydroxy- 
phenyW-methylbenzylketone. 7,8-Dihydroxy-3-(3-n-propylsulfonyiphenyl)-4H-1-benzopyran-4-one is ob- 
tained. 

b) As example 1, but using pyrogallol instead of 1 ,2,4-trihydroxybenzene and 3-n-propylsulfonylphenylacetbni- 

trile instead of 4-methylphenylacetonitrile. 2,3,4-Trihydroxyphenyl-3'-n-propylsulfonyIbenzylketone is ob- 65 



m.p. 177-178°. 
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tained. 

Example 69 : As example 39, but using 7,8-dimethoxy-3-(3-carboxyphenyl)-4H-1-benzopyran-4HDne instead 
of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1 -benzopy ran-4-one. 3,4-Dihydro-7,8-dimethoxy-3-(3-carboxyphe- 
nyl)-2H-1-benzopyran is obtained. 

The starting material is prepared as follows: 
a) As example 49a, but using 7,8-dihydroxy-3-(3-carboxyphenyl)-4H-1 -benzopy ran-4-one [see Example 37a] 
instead of 7,8-dihydroxy-3-(4-methylphenyl)-4H-1-benzopyran-4-one. 7 i 8-Dimethoxy-3-(3-carboxyphe- 
nyl)-4H-1-benzopyran-4-one is obtained. 

Example 70 : As example 39, but using 7,8,-dimethoxy-3-(4-carboxymethoxyphenyl)-4H-1 -benzopy ran- 
4-one instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4~one. 3,4-Dihydro-7,8-dimethoxy- 

3- (4-carboxymethoxyphenyl)~2H-1 -benzopy ran is obtained. 
The starting material is prepared as follows: 

a) NaH is dissolved in dry d/methylformamide under nitrogen atmosphere at 0° . 7,8-Dimethoxy-3-(4-hydroxy- 
phenyl)-4H-1-benzopyran4-one [cp. J. Inst. Chem. (Calcutta) 43, 234 (1971)], dissolved in dry dimethylforma- 
mide, is added slowly, then a solution of chloroacetic acid. The solution is heated at 70° for 5 h and evaporated 
under vacuum to about one third of its original volume. After cooling water is added and a precipitate occurs 
which is filtered and crystallized in methanol to give 7,8-dimethoxy-3-(4-carboxymethoxyphenyl)-4H-1-benzo- 
pyran-4-one. 

Example 71 : As example 39, but using 7,8-methylenedloxy-3-(4-carboxyphenyl)-4H-1-benzopyran-4-one 
instead of 6,7-dihydroxy-3-(3-methylphenyl)-4H-1-benzopyran-4-one. S^-Dihydro-^e-methylenedi- 
oxy3-(4-carboxyphenyl)-2H-1-benzopyran is obtained. 

The starting materials are prepared as follows: 

a) As example 8, but using a-hydroxy-S^-methylenedioxyphenyM'-carboxybenzylketone instead of 
2 t 4,5-trfhydroxyphenyM / -methylbenzylketone. 7,8-Methylenedioxy-3-(4-carboxyphenyl)-4H-1-benzopyran- 

4- one is obtained. 

b) As example 1, but using 2-hydroxy-3,4-methylenedioxybenzene instead of 1 ,2,4-trihydPOxy benzene and 
4-carboxyphenylacetonitrile instead of 4-methylphenylacetonitrile. 2-Hydroxy-3,4-methylenedioxyphenyl-4'd- 
carboxybenzylketone is obtained. 



Claims 

1. A compound of the formula I 



(I), 



wherein the group OR represents hydroxy; lower alkoxy which is unsubstituted or substituted by hydroxy, 
lower alkoxy, amino, lower alkylamino, di-lower alkylamino, carboxy or lower alkoxycarbonyl; or lower 
alkanoyloxy; done of the radicals R' and R" represents hydroxy, lower alkoxy, lower alkanoyloxy or lower 
alkyl and the other one is hydrogen; or the groups OR and R' together form a bivalent methylenedloxy 
radical which is unsubstituted or substituted by lower alkyl and/or phenyl, and R" is hydrogen; or the 
groups OR and R" together form a bivalent methylenedioxy radical which is unsubstituted or substituted 
by lower alkyl and/or phenyl, and R' is hydrogen; and the ring B is unsubstituted or substituted by lower 
alkyl. phenyl-lower alkyl, diphenyi-lower alkyl, phenyl, lower alkanoyloxy, halogen, amino, lower 
alkylamino, di-lower alkylamino, phenylamino. lower alkanoylamino. benzoylamino; lower alkylsulfony- 
lamino. phenylsulfonylamino: lower alkanoyl, benzoyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower 
alkylcarbamoyl. N,N-dilower alkylcarbamoyl, cyano, ureido, N-lower alkylureido, lower alkylsulfonyl; 
phenylsulfonyl; lower alkyl which is substituted by hydroxy, lower alkoxy, amino, lower alkylamino! 
di-lower alkylamino, halogen, carboxy or lower alkoxycarbonyl; lower alkoxy which is substituted by 
hydroxy, lower alkoxy. amino, lower alkylamino. di-lower alkylamino, halogen, carboxy or lower 
alkoxycarbonyl; C3-C7-alkoxy; and/or bivalent methylenedioxy; 

or wherein the ring B is monosubstituted by hydroxy, methoxy or ethoxy, provided that R' is other than 
hydroxy, methoxy or ethoxy if the group OR represents hydroxy, methoxy or ethoxy; 
or wherein the ring B is disubstituted by methoxy and lower alkoxy provided in case of 2'.4'-dimethoxy 
substitution that R' and R" are other than methoxy, if the group OR represents methoxy; 
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with the proviso that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy 
ormethoxy; 

it being possible for all phenyl groups mentioned as such or in composed radicals to be unsubstituted or 
substituted by lower alkyl, lower alkoxy, halogen, hydroxy and/or nitro; or a salt thereof. 

2. A compound according to claim 1 of the formula I, wherein the group OR represents hydroxy, lower 5 
alkoxy or lower alkanoyloxy; one of the radicals R' and R" represents hydroxy, lower alkoxy, lower 
alkanoyloxy or lower alkyl and the other one is hydrogen; or the groups OR and R' together form a 
bivalent methylenedioxy radical which is unsubstituted or substituted by lower alkyl and/or phenyl and R" 

is hydrogen; or the groups OR and R" together form a bivalent methylenedioxy radical which is 
unsubstituted or substituted by lower alkyl and/or phenyl, and R' is hydrogen; and the ring B is 10 
unsubstituted or substituted by lower alkyl. lower alkanoyloxy. halogen, amino, lower alkylamino, di-lower 
alkylamino. phenylamino, lower alkanoylamino, benzoylamino; lower aikylsulfonylamino. phenylsulfony- 
lamino; lower alkanoyl, benzoyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower alkylcarbamoyl, 
N.N-dHoweralkylcarbamoyl, cyano, lower alkylsulfonyl; phenylsulfonyl; lower alkyl which is substituted by 
halogen, carboxy or lower alkoxycarbonyl; lower alkoxy which is substituted by carboxy or lower 15 
alkoxycarbonyl; or bivalent methylenedioxy; 

or wherein the ring B is monosubstituted by hydroxy or methoxy. provided that R' is other than hydroxy, 
methoxy or ethoxy, If the group OR represents hydroxy, methoxy or ethoxy ; 

or wherein the ring B is disubstituted by methoxy, provided in case of 2' i 4 , -dimethoxy substitution that R' 
and R" are other than methoxy, if the group OR represents methoxy; so 
with the proviso that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy 
or methoxy ; or a pharmaceutical^ acceptable salt thereof. 

3. A compound according to claim 1 of the formula I, wherein the group OR represents hydroxy, lower 
alkoxy or lower alkanoyloxy; one of the radicals R' and R" represents hydroxy, lower alkoxy, lower 
alkanoyloxy or lower alkyl and the other one is hydrogen; or the groups OR and R' together form a 25 
bivalent methylenedioxy radical which is unsubstituted or disubstituted by phenyl, and R" is hydrogen; or 

the groups OR and R" together form a bivalent methylenedioxy radical which is unsubstituted or 
disubstituted by phenyl, and R' is hydrogen; and the ring B is unsubstituted or substituted by lower alkyl, 
lower alkanoyloxy, halogen, amino, lower alkanoylamino, phenylsulfonylamino; carboxy. lower alkoxycar- 
bonyl, carbamoyl, lower alkylsufonyl; lower alkyl which is substituted by halogen or carboxy; lower alkoxy 30 
which is substituted by carboxy or lower alkoxycarbonyl; or bivalent methylenedioxy ; 
or wherein the ring B is monosubstituted by hydroxy or methoxy, provided that R' is other than hydroxy, 
methoxy or ethoxy. if the group OR represents hydroxy, methoxy or ethoxy; 

or wherein the ring B is disubstituted by methoxy, provided in case of 2'.4'-dimethoxy substitution that R' 
and R" are other than methoxy, If the group OR represents methoxy; 35 
with the proviso that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy 
or methoxy; 

or a pharmaceutical^ acceptable salt thereof. 

4. A compound according to claim 1 of the formula I, wherein the group OR represents hydroxy, lower 
alkoxy or lower alkanoyloxy; one of the radicals R' and R" represents hydroxy, lower alkoxy, lower 40 
alkanoyloxy or lower alkyl and the other one is hydrogen: or the groups OR and R' together form a 
bivalent methylenedioxy radical which is unsubstituted or disubstituted by phenyl, and R" is hydrogen; or 

the groups OR and R" together form a bivalent methylenedioxy radical which is unsubstituted or 
disubstituted by phenyl, and R' is hydrogen; and the ring B is unsubstituted or substituted by lower alkyl, 
lower alkanoyloxy, halogen, amino, lower alkylamino. di-lower alkylamino, or lower alkoxy which is 45 
substituted by carboxy or lower alkoxycarbonyl; or ring B is 3,4-dimethoxy-substituted; with the proviso 
that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy or methoxy; or a 
pharmaceutically acceptable salt thereof. 

5. A compound according to claim 1 being 3,4-dihydro-6,7-dihydroxy-3-(3,4-dimethoxyphe- 
nyl)-2H-1-benzopyran. 50 

6. A compound according to claim 1 being 3,4-dihydro-7,8-dihydroxy-3-(3,4-dimethoxyphe- 
nyl)-2H-l-benzopyran. 

7. A compound according to claim 1 being 3.4-dihydro-6,7-dihydroxy-3-(4-methylphenyl)-2H-1-benzo- 
pyran. 

8. A compound according to claim 1 being 3,4-dihydro-6,7-dipheny1-methytenedioxy-3-,(4-methoxyphe- 55 
nyl)-2H-1 -benzopyran . 

9. A compound according to claim 1 being 3,4-dihydro-6,7-diacetoxy-3-(4-methoxyphenyl)-2H-1 -ben- 
zopyran. 

10. A pharmaceutical preparation containing a compound of formula I according to any one of claims 

1 - 9, or a pharamaceutically acceptable salt thereof, together with one or more pharmaceutically 60 
acceptable carriers. 

11. A compound of the formula I according to any one of claims 1 - 9 or a pharmaceutically acceptable 
salt thereof for use in a method for the prophylactic and/or therapeutic treatment of the animal or human 
body, 

12. A compound of the formula I according to any one of claims 1 - 9 or a pharmaceutically acceptable 65 
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salt thereof for use in the treatment of vascular diseases. 

13. Use of a compound of the formula I according to any one of claims 1 - 9 or of a pharmaceuticaJly 
acceptable salt thereof for the manufacture of a pharmaceutical preparation. 

14. A process for the manufacture of a compound of the formula I according to any one of claims 1 - 9, or 
a salt thereof which comprises 

a) reducing a compound of the formula II 

r 



I "II 



v v \ 



(ii) 



< 1 B II 



wherein the group CX1X2 represents a carbonyl group and the dotted line represents a bond or no bond, 
or wherein CX t X 2 represents a hydroxymethylene group and the dotted line represents no bond, and OR, 
R', R" and ring B are as defined under formula I or represent radicals which are convertible to the groups 
OR. R' t R" and/or ring B as defined under formula I by reduction, optionally with simultaneous reduction 
occurring within the groups OR, R', R" and/or ring B, or 
b) reducing a compound of the formula III 

.. 

A '•' (III >- 

I B II 

'V 

wherein OR, R', R" and ring B are as defined under formula I or represent radicals which are convertible to 
the groups OR, R'. R" and/or ring B as defined under formula I by reduction, optionally with simultaneous 
reduction occurring within the groups OR, R'. R" and/or ring B, or 
c) reducing a compound of the formula IV 

tti 
• X® 

V\A. 

L '.' i <IV), 

R ./ \ m s \ . 

I B If 

\' 

wherein OR, R', R" and ring B are as defined under formula I or represent radicals which are convertible to 
the groups OR, R', R" and/or ring B as defined under formula I by reduction, and X© is an anion, optionally 
with simultaneous reduction occurring within the groups OR, R', R" and/or ring B, or 
d) reducing a compound of the formula V 



R °\ /\ /°N X WR » R » 

I ! ! (v), 

7 B fl 



wherein the group NR1R2 represents a tertiary amino group and OR, R', R" and ring B are as defined 
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under formula I or represent radicals which are convertible to the groups OR, FT, R" and/or ring B as 
defined under formula I by reduction, optionally with simultaneous reduction occurring within the groups 
OR, R'.R" and/or ring B; 

and/or, if desired, converting a resulting compound of formula I into another compound of formula I, 
and/or converting a resulting salt into the free compound or into another salt, and/or converting a 
resulting free compound of the formula I having salt-forming properties into a salt, and/or seperating a 
resulting mixture of stereoisomers or optical isomers, such as a diastereoisomeric mixture, into the 
individual stereoisomers, optical isomers or enantiomeric mixtures, respectively, and/or splitting 
enantiomeric mixtures, such as a racemate, into the optical isomers. 

Claims for the following Contracting States:ES, GR 

1 . A process for the manufacture of a compound of the formula I 



RO \ ,\ A 

• i' 5 i (id 
R ./ XyX 

*i x 2 I b ii 
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wherein the group OR represents hydroxy; lower alkoxy which is unsubstituted or substituted by hydroxy, 25 
lower alkoxy, amino, lower alkylamino, di-lower alkylamino, carboxy or lower alkoxycarbonyl; or lower 
alkanoyloxy; one of the radicals R' and R" represents hydroxy, lower alkoxy, lower alkanoyloxy or lower 
alkyl and the other one is hydrogen; or the groups OR and R' together form a bivalent methylenedioxy 
radical which is unsubstituted or substituted by lower alkyl and/or phenyl, and R" is hydrogen; or the 
groups OR and R" together form a bivalent methylenedioxy radical which is unsubstituted or substituted 30 
by lower alkyl and/or phenyl, and R' is hydrogen; and the ring B is unsubstituted or substituted by lower 
alkyl, phenyl-lower alkyl, diphenyl-lower alkyl, phenyl, lower alkanoyloxy, halogen, amino, lower 
alkylamino, di-lower alkylamino, phenylamino, lower alkanoylamino, benzoylamlno; lower alkylsulfony- 
lamino, phenylsulfonylamino; lower alkanoyl, benzoyl, carboxy, lower alkoxycarbonyl, carbamoyl, N-lower 
alkylcarbamoyl, N,N-dilower alkylcarbamoyl, cyano, ureido, N-lower alkylureido, lower alkylsulfonyl; 35 
phenylsulfonyl; lower alkyl which is substituted by hydroxy, lower alkoxy, amino, lower alkylamino, 
di-lower alkylamino, halogen, carboxy or lower alkoxycarbonyl; lower alkoxy which is substituted by 
hydroxy, lower alkoxy, amino, lower alkylamino, di-lower alkylamino, halogen, carboxy or lower 
alkoxycarbonyl; C3-Cz-alkoxy; and/or bivalent methylenedioxy; 

or wherein the ring B is monosubstituted by hydroxy, methoxy or ethoxy, provided that R' is other than 40 

hydroxy, methoxy or ethoxy. if the group OR represents hydroxy, methoxy or ethoxy; 

or wherein the ring B is disubstituted by methoxy and lower alkoxy. provided in case of 2\4'-dimethoxy 

substitution that R' and R" are other than methoxy, if the group OR represents methoxy; 

with the proviso that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy 

or methoxy; * 45 

it being possible for all phenyl groups mentioned as such or in composed radicals to be unsubstituted or 

substituted by lower alkyl, lower alkoxy, halogen, hydroxy and/or nitro; or a salt thereof, which comprises 

a) reducing a compound of the formula II 

50 



55 



wherein the group CX1X2 represents a carbonyl group and the dotted line represents a bond or no bond, 
or wherein CX1X2 represents a hydroxymethylene group and the dotted line represents no bond, and OR, 
R'. R" and ring B are as defined under formula I or represent radicals which are convertible to the groups 
OR, R'. R" and/or ring B as defined under formula I by reduction, optionally with simultaneous reduction 
occurring within the groups OR, R'. R" and/or ring B, or 
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b) reducing a compound of the formula III 



I !! I (III), 

\ 

i b il 



wherein OR, R' t R" and ring B are as defined under formula I or represent radicals which are convertible to 
the groups OR. R', R" and/or ring B as defined under formula I by reduction, optionally with simultaneous 
reduction occurring within the groups OR. R' f R" and/or ring B, or 
c) reducing a compound of the formula IV 



r 



® Y © 

ro nAA 

l !! • (iv), 
R V S -' \S\ 

\ B 1*1 



wherein OR, R'. R" and ring Bare as defined under formula I or represent radicals which are convertible to 
the groups OR. R'. R" and/or ring B as defined under formula I by reduction, and X® is an anion, optionally 
with simultaneous reduction occurring within the groups OR, R', R" and/or ring B. or 
d) reducing a compound of the formula V 



(V), 



R0 x s\ y\ / NRlRz 
i ii I 



I B II 



wherein the group NR1R2 represents a tertiary amino group and OR. R' t R" and ring B are as defined 
under formula I or represent radicals which are convertible to the groups OR. R', R" and/or ring B as 
defined under formula I by reduction, optionally with simultaneous reduction occurring within the orouos 
OR. R'.R" and/or ring B; y y P 

and/or. if desired, converting a resulting compound of formula I into another compound of formula I, 
and/or converting a resulting salt into the free compound or into another salt, and/or converting a 
resulting free compound of the formula I having salt-forming properties into a salt, and/or separating a 
resulting mixture of stereoisomers or optical isomers, such as diastereoisomeric mixture, into the 
individual stereoisomers, optical isomers or enantiomeric mixtures, respectively, and/or splitting 
enantiomeric mixtures, such as a racemate, into the optical isomers. 

2. A process according to claim 1 , characterized in that a compound of the formula I. wherein the group 
OR represents hydroxy, lower alkoxy or lower alkanoyloxy; one of the radicals R' and R" represents 
hydroxy, lower alkoxy. lower alkanoyloxy or lower alkyl and the other one is hydrogen; or the groups OR 
and R' together form a bivalent methylenedioxy radical which is unsubstituted or substituted by lower 
alkyl and/or phenyl, and R" is hydrogen; or the groups OR and R" together form a bivalent 
methylenedioxy radical which is unsubstituted or substituted by lower alkyl and/or phenyl, and R' is 
hydrogen; and ring B is unsubstituted or substituted by lower alkyl. lower alkanoyloxy. halogen, amino, 
lower alkylamino. dMower alkylamfno, phenylamino, tower alkanoylamino, benzoylamino; lower 
alkylsulfonylamino. phenylsulfonylamino; lower alkanoyl. benzoyl, carboxy, lower alkoxycarbonyl 
carbamoyl, N-lower alkylcarbamoyl, N.N-di-lower alkylcarbamoyl, cyano. lower alkylsulfonyl; phenylsuffo- 
nyl; lower alkyl which is substituted by halogen, carboxy or lower alkoxycarbonyl; lower alkoxy which is 
substituted by carboxy or lower alkoxycarbonyl; or bivalent methylenedioxy; 

or wherein the ring B is monosubstituted by hydroxy or methoxy, provided that R' is other than hydroxy 
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methoxy or ethoxy, if the group OR represents hydroxy, methoxy or ethoxy; 

or wherein the ring B is disubstituted by methoxy, provided in case of 2' ,4'-dim ethoxy substitution that R' 
and R" are other than methoxy, if the group OR represents methoxy; 

with the proviso that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy 

or methoxy; or a pharmaceutically acceptable salt thereof is manufactured. 5 

3. A process according to claim 1, characterized in that a compound of the formula I, wherein the group 
OR represents hydroxy, lower alkoxy or lower alkanoyloxy; one of the radicals R' and R" represents 
hydroxy, lower alkoxy, lower alkanoyloxy or lower alkyl and the other one is hydrogen; or the groups OR 
and R' together form a bivalent methylenedioxy radical which is unsubstituted or disusbstituted by 
phenyl, and R" is hydrogen; or the groups OR and R" together form a bivalent methylenedioxy radical 10 
which is unsubstituted or disubstituted by phenyl, and R' is hydrogen; and the ring B is unsubstituted or 
substituted by lower alkyl, lower alkanoyloxy. halogen, amino, lower alkanoylamino. phenylsulfonylamino; 
carboxy, lower aJkoxycarbonyl, carbamoyl, lower alkyl sulfonyl; lower alkyl which is substituted by halogen 

or carboxy; lower alkoxy which is substituted by carboxy or lower aJkoxycarbonyl ; or bivalent 
methylenedioxy; 15 
or wherein the ring B is monosubstituted by hydroxy or methoxy, provided that R' is other than hydroxy, 
methoxy or ethoxy, if the group OR represents hydroxy, methoxy or ethoxy; 

or wherein the ring B is disubstituted by methoxy, provided in case of 2\4'-dimethoxy substitution that R' 
and R" are other than methoxy. if the group OR represents methoxy ; 

with the proviso that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy 20 
or methoxy; 

or a pharmaceutically acceptable salt thereof is manufactured. 

4. A process according to claim 1 , characterized in that a compound of the formula I, wherein the group 
OR represents hydroxy; lower alkoxy or lower alkanoyloxy; one of the radicals R' and R" represents 
hydroxy, lower alkoxy, lower alkanoyloxy or lower alkyl and the other one is hydrogen; or the groups OR 25 
and R' together form a bivalent methylenedioxy radical which is unsubstituted or disubstituted by phenyl. 

and R" is hydrogen; or the groups OR and R" together form a bivalent methylenedioxy radical which is 
unsubstituted or disubstituted by phenyl, and R' is hydrogen; and the ring B is unsubstituted or 
substituted by lower alkyl, lower alkanoyloxy, halogen, amino, lower alkylamino, di-lower alkylamino, or 
lower alkoxy which is substituted by carboxy or lower aJkoxycarbonyl; or ring B is 3,4-dimethoxy-sub- 30 
stituted; 

with the proviso that the ring B must be substituted, if R' is hydroxy and the group OR represents hydroxy 
or methoxy; or a pharmaceutically acceptable salt thereof is manufactured. 

5. A process according to claim 1, characterized in that 3,4-dihydro-6,7-dthydroxy-3-(3 f 4-dimethoxy- 
phenyl)-2H-1 -benzopyran is manufactured. 35 

6. A process according to claim 1 , characterized in that 3,4-dihydro-7,8-dihydroxy-3-(3,4-dimethoxy- 
phenyl)-2H-1 -benzopyran is manufactured. 

7. A process according to claim 1, characterized in that 3,4-dihydro-6,7-dihydroxy-3-(4-methylphe- 
nyl)-2H-1 -benzopyran is manufactured. 

8. A process according to claim 1, characterized in that 3,4-dihydro-6,7-dipheny!methylenedioxy- 40 
3-(4-methoxyphenyl)-2H-1 -benzopyran is manufactured. 

9. A process according to claim 1 , characterized in that 3,4-dihydro-6.7-diacetoxy-3-(4-methoxyphe- 
nyl)-2H-1 -benzopyran is manufactured. 

10. A process for the manufacture of a pharmaceutical preparation, characterized in that a compound 
obtainable according to any one of claims 1-9, or a pharmaceutically acceptable salt thereof, is 45 
processed together with one or more pharmaceutically acceptable carriers. 



50 



55 



60 



65 



23 



